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EXECUTIVE SUMMARY 
Closure of the Solar Evaporation Ponds (SEP), Individual Hazardous Substance Site (IHSS) 101, 
at Rocky Flats Environmental Technology Site (RFETS), is proposed under alternative Resource 
Conservation and Recovery Act (RCRA) interim status closure requirements found in 6 Code of 
Colorado Regulations (CCR) 1007-3, Section 265.1 10(d). Alternative closure requirements are 
proposed because a release from the SEP has occurred, resulting in radiological and hazardous 
constituent contamination. Releases from other units in the area of the SEP have also 
contributed to the SEP area of contamination. This alternative approach allows contamination 
from these units within this area to be evaluated as one Area of Concern (AOC), and allows 
RCRA closure using a risk-based analysis and compliance with the closure performance 
standards in 6 CCR 1007-3, Section 265.1 1 I(a) and (b). A risk assessment was performed based 
on identified contaminants of concern (COCs) within the AOC, and these findings are included 
in this Proposed Action Memorandum (PAM).. (The AOC is equivalent to MSS 101 with a few 
modifications.) 

The risk assessment included an evaluation of existing soil and pond liner material analytical 
data stored in electronic format in the RFETS environmental Soil Water Database (SWD). The 
data were collected during previous Phase I field investigations and sitewide sampling programs. 
The data were then screened and COCs were selected and evaluated to determine the risk posed 
to proposed future human wildlife refuge workers (WRWs) (DOE et al. 2002). Based on the 
results of the risk assessment, the cumulative Hazard Index (HI)' for non-carcinogenic health 
effects is well below 1 at 0.04. The total cancer risk2 to a WRW due to RCRA constituents (for 
purposes of RCRA closure) is less than 1 excess cancer case per 1 million exposed individuals 
(1E-06) at 3E-07. The total cancer risk to a WRW due to radionuclides (for IHSS 101) is 2E-06, 
with the major contributors to risk being americium-241 and uranium-235. Therefore, based on 
achieving protective media cleanup standards for human health at 1E-05' risk to a WRW, no 
action is necessary for either RCRA or radionuclide COCs due to carcinogenic effects. 
Corrective action of existing groundwater contamination, including treatment, is addressed in a 
separate Interim Measurehterim Remedial Action (WIRA) decision document. 

' The potential for non-carcinogenic effects is evaluated by comparing an exposure level over a specified time period 
(for example, lifetime) with a reference dose (RfD) derived for a similar exposure period. An RfD represents a level 
that an individual may be exposed to that is not expected to cause any deleterious effect. The ratio of exposure to 
toxicity is called a hazard quotient (HQ). An HQ<1 indicates that a receptor's dose of a single contaminant is less 
than the RfD, and that toxic non-carcinogenic effects from the chemical are unlikely. The Hazard Index (HI) is the 
sum of the HQs for all chemical(s) of concern that affect the same target organ (for example, liver) or that act 
through the same mechanism of action within a medium or across all media to which a given individual may 
reasonably be exposed. An HI< 1 indicates that toxic non-carcinogenic effects from all contaminants are unlikely. 
An HI>I indicates that site-related exposures may present a risk to human health. 

of exposure to cancer-causing chemicals. For each chemical of concern, this value is calculated using the daily 
intake of the chemical from a site (averaged over a lifetime) and the cancer slope factor for the chemical. The 
resulting value is an estimate of the number of cancer cases expccted in  excess of those caused by the daily intake of 
background or non-site related chemical contamination. 

A risk level of I X I O - ~  indicates an excess cancer case in I O  out of I million individuals exposed to cancer-causing 
chemicals at the Site, or a 0.001 % individual risk of devcloping canccr from exposure. 

The risk of cancer is described in  terms of the probability that an individual will develop cancer by age 70 because 
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Other units within the AOC were removed as a separate action under the Environmental 
Restoration (ER) Rocky Flats Cleanup Agreement (RFCA) Standard Operating Protocol (RSOP) 
for Routine Soil Remediation (ER RSOP) (DOE 2002a). (Refer to ER RSOP Fiscal Year 
[FYI02 Notification #02-08; DOE 2002b.) Specifically, concrete slabs, above-grade lines, 
segments of belowgrade lines, valve vaults, collection sumps, manholes, electrical control 
conduit and other utilities, associated support racks, concrete ramps and barriers were removed. 
To determine whether contamination was present at specific locations where soil or component 
removal was anticipated, an Industrial Area (IA) Sampling and Analysis Plan (SAP) (IASAP) 
Addendum was submitted (IASAP Addendum HA- 02-07) (DOE 2002~).  Soil with contaminant 
concentrations greater than RFCA Tier I Action Levels (ALs) and associated debris were 
removed in accordance with RFCA and the ER RSOP. In addition, lysimeters and unnecessary 
monitoring wells were abandoned, and replacement wells installed as a separate action under the 
Well Abandonment and Replacement Program (WARP) (Kaiser-Hill 2002a). 

Based on applying the alternative closure requirements, the results of the risk assessment indicate 
RCRA constituents pose less than 1E-05 residual risk for a proposed WRW, and with the 
completion of the actions performed under the ER RSOP and IASAP, the SEP meets the closure 
performance standards of 6 CCR 1007-3, Section 265.11 l(a) and (b). After consultation with the 
regulatory agencies, it was determined that there is one elevated concentration of lead (121 
milligrams per kilogram [mgkg]) above the ecological AL (97.7 mgkg). It was determined this 
lead occurrence will not impact target species. In addition,' the radiological contaminants 
remaining within the SEP AOC soil are all below current RFCA Tier I ALs, a 1E-05 risk to a 
proposed WRW, and proposed soil ALs. Remaining soil contaminant concentrations are also 
below proposed ecological ALs. Therefore, No Further Action (NFA) is required for the SEP 
and MSS 101. As a best management practice (BMP), the pond berms will be pushed into the 
ponds, clean fill soil will be brought in; and the area will be regraded and revegetated. 
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1.0 INTRODUCTION 
This Proposed Action Memorandum (PAM) decision document serves to close the Solar 
Evaporation Ponds (SEP), Individual Hazardous Substance Site (MSS) 101. MSS accelerated 
actions and Resource Conservation and Recovery Act (RCRA) unit closures are approved by the 
U.S. Department of Energy (DOE), Colorado Department of Public Health and Environment 
(CDPHE) and the U.S. Environmental Protection Agency (EPA) under the Rocky Flats Cleanup 
Agreement (RFCA) (DOE, et al. 1996). RFCA is both a cleanup agreement under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and a 
compliance order on consent under RCRA and the Colorado Hazardous Waste Act (CHWA). 
Therefore, actions associated with MSS 101 will be completed under RFCA and closure of the 
SEP will be completed under RCRA. 

This PAM also serves as the RCRNCHWA closure plan for the SEP, which is a RCRA interim 
status unit. However, since the signing of RFCA in July 1996, EPA amended the RCRA 
regulations in October 1998 (October 22, 1998, Federal Register, 63FR567 lo), which were 
adopted by CDPHE in 1999 governing the closure of regulated units (6 Colorado Code of 
Regulations [CCR] 1007-3, Section 265.1 10[d]). These new regulations allow regulated units 
with releases into the environment, such as the SEP, to close under a risk-based approach if other 
Solid Waste Management Units (SWMUs) have or are likely to have contributed to the release. 
CDPHE is allowing this flexibility to be used in establishing closure requirements for the SEP, 
because other units exist in this area, including a portion of MSS 121 (the Original Process 
Waste Lines [OPWL]), RCRA Units 2 1 and 48 (RCRA-stable concrete pads), a portion of the 
RCRA Permitted New Process Waste Lines [NPWL]; RCRA Unit 374.3), and Potential Area of 
Concern (PAC) 900-13 10 (Interceptor Trench System [ITS] water spill). This alternative 
approach allows the SEP to be closed under RCRA through the corrective action program, in 
conjunction with the removal and closure of these other units. This flexibility allows 
contamination from all of these units to be evaluated as one Area of Concern (AOC) and the 
removal of contaminated soil to be consideied as an alternative to closure by capping the SEP. 

Currently, closure-in-place of the SEP is addressed in RFCA Attachment 10, RCWCHWA 
Closure for Interim Status Units, Section I. Closure in place assumes that residual hazardous 
waste and hazardous waste constituents and liners have not been removed from the interim status 
unit. Attachment 10 requires closure-in-place using a cap or cover that meets specified design 
criteria. This PAM proposes to close the SEP in accordance with revised RCRA regulations in 
6 CCR 1007, Section 265.1 10(d) that were promulgated subsequent to the current Attachment 10 
(July 1996), which provides for alternative rkquirements that are protective of human health and 
the environment. DOE has proposed a modification to Attachment 10 to recognize this 
regulatory change for other interim status units covered by RFCA as part of a larger package of 
proposed modifications to several RFCA Attachments (DOE et. al2002). However, because the 
proposed modifications to the other RFCA Attachments are still under development, this PAM 
specifically recognizes the alternative closure method and describes the criteria to be met for SEP 
closure. 

An AOC is defined to include all of these units (as defined above), spills within the SEP area, 
and the known extent of contamination associated with these units, which becomes the basis for 
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performing a risk assessment (Appendix A, Figure 1). The AOC is equivalent to IHSS 101 with 
a few modifications, which are explained further in Sections 2.1.3 and 5.0. Contamination, for 
purposes of determining risk, takes into account both radiological and nonradiological 
contaminants. However, for purposes of demonstrating compliance with RCRA closure, only 
those nonradiological contaminants, which are considered RCRA hazardous constituents, have 
been considered. All the RCRA units located in this AOC will be closed either by removal or 
based on risk. 

Existing environmental data4 used in the risk assessment included process knowledge and data 
collected during previous studies (for example the Phase I RCRA Facility Investigation 
[RFI]/Remedial Investigation [RI]). A summary of the risk assessment results is presented in 
Section 5.0, and the risk assessment process is discussed in Appendix A, including data used 
(Appendix A of the Risk Assessment). 

Other units that may have contributed to the release in this AOC are discussed in Section 2.0 of 
this PAM. However, specific actions associated with these other units have already been 
addressed under Environmental Restoration (ER) RFCA Standard Operating Protocol (RSOP) 
Notification #02-08 and Industrial Area (IA) Sampling and Analysis Plan (IASAP) Addendum 
#IA-02-07. Completion of the closure/remediation of these units will be documented in a 
separate closeout report. In addition, existing groundwater contamination is briefly discussed in 
this document for purposes of defining the nature and extent of contamination and to determine 
whether additional soil removal could reduce the long-term stewardship obligations of the Solar 
Ponds Plume (SPP) treatment system. However, corrective action of existing groundwater 
contamination, including treatment, is addressed in a separate Interim Measurehterim Remedial 
Action (IM/IRA) decision document. (Refer to the Final Solar Ponds Plume Decision Document, 
[DOE 1999a1, and its Minor Modification [DOE 2002dl.) 

ER RSOP Notification W2-08 was submitted to the regulatory agencies in July 2002 for the SEP 
AOC and approved by CDPHE on July 30,2002. The purpose of the Notification was to invoke 
the ER RSOP for the various other units, MSSs, and PACs that exist within the SEP AOC. The 
Notification indicated that completing closure by removal for RCRA Units 21 and 48 was 
conducted in accordance with the existing RCRA Closure Description Document (CDD) for 
Building 788 (RMRS 1999a). Partial closure of NPWL (RCRA Unit 374.3) was conducted in 
accordance with Section 6.5.3 of the ER RSOP and the ER RSOP Notification #02-08, which is 
in lieu of a RCRA CDD. Potential contaminants of concern (PCOCs) for these units were 
identified based on the same data used in the risk assessment, as well as additional data from 
Histoyical Release Reports (HRRs) for Rocky Flats Plant from 1992 to 2001 and the Final 
Closeout Report for Building 788 (RMRS 1999a). 

Soil with contaminant concentrations greater than RFCA Tier I action levels (ALs) and 
associated debris were removed in accordance with RFCA and the ER RSOP. Soil with 
contaminant concentrations less than RFCA Tier I ALs was evaluated for additional removal 
through the consultative process based on risk and using Stewardship and As Low As 

Data collcctcd in 2002 as a result of the activities idcntified under ER RSOP Notification #02-08 and IASAP 4 

Addendum # 14- 02-07 wcrc not includcd in rhc data sct used in thc risk asscssmcnt. 
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Reasonably Achievable (ALARA) considerations. Actions undertaken will be documented in a 
closeout report, which includes an estimate of material removed and related risk reduction. 

IASAP Addendum #IA-02-07 was submitted to the regulatory agencies in July 2002 and 
approved by CDPHE on August 1,2002. The purpose of sampling in the SEP AOC was to 
determine whether contamination was present at specific locations where soil or component 
removal occurred and in areas that may be affected by regrading. 

1.1 Purpose and Objective 

The purpose of this PAM is to serve as the RCRA Closure Plan for the SEP (which supercedes 
any existing closure plans for the SEP) and propose that No Further Action (NFA) is necessary 
ant MSS 101. This proposal for NFA is based on the nature and extent of contamination; 
previous actions taken including removal of the waste (source of contamination) from the ponds; 
actions conducted under the ER RSOP; characterizatiodconfirmation sampling conducted under 
the IASAP; and the results of the risk assessment for the SEP AOC. The objectives of this 
proposed action are: 

Define the alternative closure requirements and strategy for closing the SEP; 

0 'Evaluate the risks associated with existing contamination within the defined AOC; 

Demonstrate compliance with the RCRA closure performance standards of 6 CCR 1007-3, 
Section 265.1 1 l(a) and (b). (This demonstration includes leaving the asphalt liner material in 
place.); and 

Propose that no accelerated action is necessary under this PAM and that residual 
contamination does not pose an unacceptable risk to the anticipated future user, the wildlife 
refuge worker (WRW). (Closure of the SEP is based on achieving a risk of 2E-06 and a 
toxicity Hazard Index (HI) of 0.04 [Refer to Section 5.01.) 

This PAM discusses the current nature and extent of contamination within this AOC based on 
existing data, and presents the results of a risk assessment. Results of the risk assessment were 
used to determine if any actions or if additional sampling was warranted to protect public health 
and the environment. Actions undertaken under the ER RSOP will be documented in a closeout 
report. 

1.2 RCRA Closure Requirements 

The SEP, as a RCRA interim status unit, must comply with the closure requirements of 6 CCR 
1007-3 Section 265, Subpart G-Closure and Post-Closure. In general, Subpart G requires the 
submittal of a closure plan for closure of interim status units. This PAM acts as the closure plan 
for the SEP. Demonstration of compliance with 6 CCR 1007-3, Section 265, Subpart H- 
Financial Requirements for Closure, is not required for government-owned facilities (6 CCR 
1007-3,.Section 265.140[c]). 
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In addition to the submittal of a closure plan, Subpart G requires a facility to be closed in a 
specific manner. Closure of the SEP will follow the alternative closure requirements as specified 
in 6 CCR 1007-3, Section 265.1 lO(d). 

This PAM proposes to close the SEP using alternative requirements for closure under 6 CCR 
1007-3, Section 265.1 10(d), which allows all or part of the Subpart G-Closure and Post-Closure 
requirements for regulated units to be replaced. The alternative closure requirements must 
protect human health and the environment by meeting the closure performance standards of 
265.1 1 1 (a) and (b). However, three criteria must be met in order to apply these alternative 
requirements: 

1. The regulated unit' must be situated among SWMUS;~ 

2. A release has occurred; and 

3. Both the regulated unit and one or more SWMUs are likely to have contributed to the release. 

Therefore, to demonstrate that the SEP qualifies for closure in accordance with these alternative 
requirements, the following information is provided: 

The SEP are considered a regulated unit in that the ponds are surface impoundments that 
received hazardous waste until 1986 (after July 26, 1982). 

Situated among the SEP is a portion of MSS 12 1 (OPWL), RCRA Units 2 1 and 48 (concrete 
pads brought to RCRA stable), a portion of RCRA Unit 374.3 NPWL, and PAC 900-1310 
(ITS water spill). 

OPWL, NPWL, and RCRA Units 21 and 48 qualify as SWMUs. . 

A release has occurred in this area. 

The SEP, a portion of OPWL, PAC 900- 13 10, and RCRA Units 2 1 and 48 are likely to have 
contributed to the release in this area. 

It is not necessary to apply the closure requirements of 6 CCR 1007-3, Section 265 Subpart 
G, because a risk assessment is presented in this PAM to ensure protection of human health 
and the environment. For purposes of managing risk, additional actions in this area have 
occurred under the ER RSOP and IASAP to ensure protection of humaq health and the 
environment. 

A regulated unit is defined as a surface impoundment, waste pile, land treatment unit, or landfill that receives 

SWMUs are defined as any unit at a facility from which hazardous constituents might migrate, irrespective of 
hazardous waste after July 26, 1982 (6 CCR 1007-3, §264.90[a1[21). 

whether the units were intended for the management of solid and/or hazardous waste. (July 24. 1987, EPA 
Memorandum Office of Solid Waste and Emergency Response [OSWER] 9502. I987 (071, RCRNSuperfund 
Hotline Faxback #12984; as explained in the July 15. 1985. Hazardous and Solid Waste Amendments [HSWA] 

6 

. .  
. .I' Codification Rule.) 
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RCRA Unit 48 has interim status and both RCRA Unit 21 and a portion of NPWL are permitted. 
Each of these units qualifies as a SWMU in that hazardous constituents may have migrated from 
the units. The definition of a SWMU is intended to include those types of units that have 
traditionally been subject to regulatory controls under RCRA, such as container storage areas and 
tanks.’ Although PAC 900-1310, which is described as a one-time spill of ITS water, does not 
qualify as a SWMU, this area was evaluated based on risk and the location ‘of the spill within the 
AOC. (SWMUs and corrective actions were not intended to include one-time accidental spills 
that cannot be linked to a discernible SWMUS.~) 

Based on the demonstration that the SEP qualify for applying alternative closure requirements, 
the alternative closure requirements are defined as: 

Achieve protective media cleanup standards for human health at alE-05 lifetime excess 
cancer risk for a WRW, and ensure that the concentration of contaminants in soil do not 
exceed a Hazard Index (HI) of 1 for a WRW; 

Ensure that contaminants that exceed the ecological ALs for target species (listed in Table 3, 
Attachment 5 of the RFCA Modification [DOE et. al. 20021) don’t pose an unacceptable 
hazard considering the target species and the exposure unit for that species, and the location, 
areal extent, and concentration of contamination, and 

To demonstrate successful closure of the SEP, Section 6.1 of this PAM discusses the 
performance standards in relation to the risk assessment (Section 5.0 and Appendix A), and the 
accelerated actions conducted under the ER RSOP (Section 2.0). 

Comply with the closure performance standards in 6 CCR 1007-3, Section 265.1 1 l(a) and (b) 

2.0 SITE DESCRIPTION 
The Rocky Flats Environmental Technology Site (RFETS) is a government-owned, contractor- 
operated facility formerly used ;or the fabrication of special nuclear materials for national 

. defense. The 6,550-acre site is located in Jefferson County, Colorado, approximately 16 miles 
northwest of Denver. The site occupies approximately 10 square miles. 

Centrally located within the RFETS boundary is a 400-acre security area called the IA. A high- 
security Protected Area (PA) is located within the IA. The IA contains approximately 400 
buildings, along with other structures, roads, and utilities, and is where the majority of WETS 
mission activities took place betQeen 1951 and 1989. The remaining 6,150 acres consists of 
undeveloped land used as a buffer zone to further limit access to the operations area. 

’ SWMUs are defined as any unit at a facility from which hazardous constituents might migrate, irrespective of 
whether the units were intended for the management of solid andor hazardous waste. (July 24, 1987 EPA 
Memorandum OSWER 9502.1987 (07), RCRNSuperfund Hotline Faxback #12984; as explained in the July 15. 
1985 HSWA Codification Rule.) 
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2.1 Solar Evaporation Ponds 
Operations at the Site resulted in the generation of process wastewater containing radioactive and 
hazardous waste constituents that were managed in various waste-processing units. The SEP, 
located in the northeastern portion of the former PA boundary, were used as some of these waste- 
processing units (Figure 2-1) from 1953 to 1986. The SEP consist of five current or existing 
surface impoundments designated as Ponds 207-A, 207-B North, 207-B Center, 207-B South, 
and 207-C, as well as three original surface impoundment cells (DOE 1988). Figure 2-2 shows 
the locations and relative dimensions of the original and current SEP, as well as the 
chronological history of pond construction, operation, and removal. The first pond was 
constructed in 1953, and the last pond (207-C) was placed into service in 1970. 

The operational history of the SEP is summarized below. For information regarding the 
environmental setting, including geologic, hydrogeologic and ecologic settings, review the 
following documents: 

0 DOE, 199,9 Final Solar Ponds Plume,Decision Document; 

DOE, 1995a, Operable Unit 4 Solar Evaporation Ponds, Interim Measurehterim Remedial 
Action Environmental Assessment Decision Document; 

0 

DOE, 1997, Cumulative Impacts Document; 

EG&G, 1995a, Geologic Characterization Report for the Rocky Flats Environmental 
Technology Site, Volume I of the Sitewide Geoscience Characterization Study; and 

EG&G, 1995b, Hydrogeologic Characterization Report for the Rocky Flats Environmental 
Technology Site, Volume II of the Sitewide Geoscience Characterization Study. 

2.1.1 History 

The SEP were operated primarily to store and evaporate radioactive process waste and 
neutralized acidic process waste containing mostly low concentrations of radionuclides and high 
concentrations of nitrate and aluminum hydroxide from 1953 to 1986. The SEP were used to 
manage liquid process waste having less than 100,OOO picocuries per liter (pCi/L) total long-lived 
alpha activity (DOE 1992a). Specific materials placed into the SEP include: 

Radioactively contaminated aluminum scrap; 
L 

Leachate from the sanitary landfill;* 

Alcohol wash solutions; 

Leachate from the RFETS Sanitary Landfill was placed into the SEP until January 1974 (Rockwell 1988). (The Prescnt 
Landfill began operations in 1968.) At this time, analysis indicated phenol, tritium, strontium-90. plutonium, americium, total 
long-lived (TLL) alpha. and nitrate were present in the leachate (DOW 1974). All of these constituents have bcen included in 
historical sampling and analysis programs at the SEP. Of these constituents. phenol is the only RCRA constitucnr and i t  has 
never been identified as P PCOC or contaminant of concern (COC)'for the SEP. 

. .  
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Drums of waste radiography solutions; 

Treated sanitary effluent; 

Groundwater collected from the ITS; 

Saltwater solutions; 

Wash water from the decontamination of production personnel; 

Cyanide waste; 

Acid waste; and 

Other compounds such as sodium, cadmium, nitrate, ferric chloride, lithium chloride, sulfuric 
acid, ammonium persulfate, hydrochloric acid, nitric acid, and hexavalent chromium. 

In addition to the above chemicals and compounds, it was reported that lithium scrap was reacted 
with water adjacent to the SEP, and the solution was transferred to the SEP. Based on these 
historical records, characteristic (D006) and listed (F001, F002, F003, F005, F006, F007, and 
F009) hazardous wastes were placed into the SEP (DOE, 1995a). However, based on additional 
historical investigation, the following waste codes were potentially received by the SEP: DO01 , 
D002, DOO4? D005, D006, D007, D008, D009, D010, DO1 1, FOOl (trichloroethene”, l , l , l -  
Trichloroethane: and Tetra~hloroethene~), F002 (methylene chloride, and 1 , 1 ,2-trichloro- 1,2,2- 
trifluoroethane), F003 (acetone and methanol), F005 (toluene and methyl ethyl ketone), F006, 
F007, and F009 (RMRS 1996b and 2000). 

Routine placement of process wastewater into these ponds ceased in 1986 because of changes in 
the RFETS waste treatmeqt operations. Leakage from the SEP and related components (for 
example drainage tiles, leak detection systems, and collection sumps) has contaminated shallow 
groundwater in the area with uranium and nitrate contaminants. This SPP has migrated down the 
hillside tci the north of the SEP. The primary contaminants in the SPP are uranium and nitrate. 
(refer to the Final Solar Ponds Plume Decision Document [DOE 1999a1) This decision 
document was a major modification to the Final Proposed IM/IRA Decision Document for the 
SEP, OU 4 (DOE 1992a). 

Original Solar Evaporation Ponds 
The original SEP, also known as Pond 2, was constructed in October 1953 on the existing grade; 
it measured approximately 200 feet by 200 feet by 6 feet. A clay dike was constructed around the 
perimeter, and the base of the pond was clay-lined. The operation of Pond 2 commenced in 
December 1953. Seeps were subsequently discovered along the northern, southern, and eastern 
dikes. Additional clay was added to the dikes as needed to repair the seeps. 

Although historical documents reference this waste code for arsenic. process knowledge and historical documentation also 
indicate that arsenic was not introduced into any plant process at RFETS. 
lo Although these specific constituents were not listed in the referenced report. the waste codes wcre identilid. B a s 4  on the 
history of processes used at RFETS. i t  is assumed that these arc the applicable constituents asswiatcd with this waste code. 
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In September 1955, a second earthen pond, designated as Pond 2-Auxiliary, measuring 100 feet 
by 200 feet by 6 feet, was constructed southeast of Pond 2 to maintain operational capacity while 
plans for a new watertight pond were being finalized. (Pond 2-Auxiliary is referred to as Pond 
2C in some documents.) A weir was installed in the southeastern corner of Pond 2 to allow 
waste to overflow into Pond 2-Auxiliary. The new pond was unlined and leaks were observed 
along the eastern boundary within the first month of operation. 

In August 1956, Ponds 2 and 2-Auxiliary were removed from service upon completion 0f.a new 
watertight pond (Pond 207-A). These ponds were allowed to dry so that a clay liner could be 
installed. Completion of the clay liner installation for Pond 2-Auxiliary and Pond 2 occurred in 
February and March 1957, respectively. The relined ponds were then returned to regular service. 

A third clay-lined pond, Pond 2D, was constructed in April 1959 to contain any overflow from 
Pond 207-A and support denitrification experiments. This third pond was located immediately 
east of Pond 2, as shown on Figure 2-2. 

Routine use of Ponds 2,2-Auxiliary, and 2.D ceased in June 1960 when the B-Series Ponds were 
placed into service. The only other known discharge to these Ponds after June 1960 occurred in 
March 1963. 

During April 196 1, drainage tile was constructed east of the 207-B Ponds to collect and 
characterize leakage from the ponds. In July 1961, construction activities were implemented to 
reline the drainage tile associated with Ponds 207-B Center and 207-B North. 

In October 1962, the Pond 2-Auxiliary area was regraded for the construction of Building 779. 
The clay lining and contaminated soil were removed and placed into one of the East Trenches at 
RFETS. Soil samples collected from the bottom of Pond 2-Auxiliary indicated activities of 
between 1 1,000 and 75,000 disintegrations per minute per kilogram (dmpkg). 

The Pond 2 and Pond 2D areas were regraded in 1970 to accommodate construction of Pond 
207-C. The soil and dikes from these ponds may have been used in the construction of Pond 
207-C. The approximate locations of the original SEP with respect to the existing SEP, are 
shown on Figure 2-2. 

Table 2- 1 summarizes the historical information regarding the original ponds. Detailed 
engineering drawings are presented in the Closure Plan: Solar Evaporation Ponds, Volume I, 
Appendix I (DOE 1988), as well as the Draft Operable Unit 4 Interim Measurehterim Remedial 

I Action Environmental Assessment Decision Document (DOE 1995a). 



. .  
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Current Designation Original Designation Date Completed 
Original Clay-Lined Pond 2 October 1953 

Solar Evaporation Pond 
Pond 2-Auxiliarya Pond 2-Auxiliaryb September 1955 

Pond 2Da Pond 2D April 1959 
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Current Status 
Regraded in 1970 for 

construction of Pond207-C. 
Regraded in 1962 for 

construction of Building 
779. 

Regraded in 1970 for 
construction of Pond 207-C. 

Pond 207-A 
SEP 207-A was placed into service in August 1956 to provide additional storage capacity. This 
pond was originally constructed with a liner consisting of asphalt planks approximately 0.5 inch 
thick, 3 feet wide, and 14 feet long. The pond measured approximately 250 by 525 feet at the 
crest with side slopes of 1:2. The maximum operating depth was approximately 7.5 feet, 
resulting in an impoundment volume of approximately 5 million gallons (DOE 1988). This pond 
operated with a minimum freeboard of 2 feet. In September 1958, aluminum paint was applied 
to the exposed surface of Pond 207-A to increase evaporation. 

In December 1959, drainage tile was installed along the eastern edge of Pond 207-A to intercept 
seeps discovered during excavation of the 207-B Ponds. The drainage tile was connected to a ' 
sump located northeast of Pond 207-A, and a pump system was installed in April 1970 to return 
the collected water to Pond 207-A. 

. 

In November 1963, modifications were completed to correct problems associated with the liner 
cracking and slumping, which resulted in leakage of the pond contents. These modifications 
included replacing the asphalt planking with an asphalt concrete liner, changing the side slopes to 
1:3.7, and regrading the base of the pond to drain to a sump at the northeastern Cnd of the pond. 
The asphalt concrete liner consists of a 4-inch-thick aggregate base placed on top of the 
subgrade, overlain by an asphalt prime coat, 1.5 inches of asphalt concrete, an asphalt tack coat, 
1.5 inches of asphalt concrete, and a catalytically blown asphalt seal coat. Engineering drawings 
showing construction and liner details are presented in the Closure Plan: Solar Evaporation 
Ponds (DOE 1988). (It is assumed this closure plan was never approved by the regulatory 
agencies, because approval documentation could not be located.) i 

In April 1964, a pump was installed at Pond 207-A to facilitate liquid transfer among the ponds. 
In 1986, routine placement of waste in Pond 207-A ceased, and dewatering and sludge removal 
was initiated. Portland cement was mixed with the removed sludge to form pondcrete for offsite 
disposal. The last of the process water and sludge was removed from this Pond in July 1988. 

To minimize the potential leakage of pond water to the underlying soil, the asphalt concrete side 
slopes of Pond 207-A were relined with a 1/8-inch thick (minimum), rubberized, crack-sealing 
material in the fall of 1988. From 1988 to 1992, a limited amount of precipitation and sediment 
collected in the Pond. In March 1990, approximately 1.3 million gallons of water was transferred 
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from the 207-B Ponds to Pond SEP 207-A to prevent the ovefflow of liquids. The transferred 
water was removed in fall 1992 prior to the commencement of the RFI/FU drilling program in 
December 1992. 

Ponds 207-B North, Center and South 
The 207-B Series Ponds (North, Center, and South) were placed into service in June 1960. 
These ponds were originally lined with asphalt planking approximately 0.5 inch thick, 3 feet 
wide, and 14 feet long. Each pond measures approximately 180 by 253 feet. The maximum 
operating depths were 5.5 feet for Pond 207-B South and 6.5 feet for Pond 207-B Center and 
North, resulting in an impoundment volume of approximately 1.5 million gallons each. 

In June 1960, the transfer of waste from Pond 207-A to Ponds 207-B South and Center was 
initiated. The transferred waste was acidic and produced gases that lifted the asphalt planking, 
thus rupturing the liner seams and resulting in leakage from the Ponds. Because of these 
problems, transfer operations were halted and the waste was returned to Pond 207-A. To return 
the waste to Pond 207-A, the waste had to be transferred to Pond 207-B North, which resulted in 
damage to all three of the 207-B Series Ponds. The asphalt planking within Pond 207-B South 
was covered with asphalt concrete in November 1960. The first six groundwater monitoring 
wells were installed in the vicinity of the 207-B Series Ponds in November 1960. Repair of 
Ponds 207-B Center and North was deferred because of funding limitations. Pond 207-B South 
was returned to service in December 1960. 

In April 1961, repairs to the 207-B Series Ponds included installation of a drainage trench along 
their eastern edge. A sump and pump system was later installed in April 1970 to return the 
collected water to Pond 207-B North. Ponds 207-B Center and North were relined with asphalt 
concrete in July 1961. Because of difficulty in laying the asphalt concrete over the asphalt 
planking, the planking was removed from Pond 207-B North prior to it being relined with asphalt 
concrete. The two relined Ponds were then returned ti, service. 

In April 1967, an unsuccessful attempt was made to fit1 cracks on the sidewalls of Pond 207-B 
North with asphalt mastic. In November 1967, sidewall cracks in Pond 207-B North were 
successfully repaired with burlap and asphalt. In October 1968, the sidewalls of Pond 207-B 
Center were successfully repaired with burlap and asphalt covering, and an additional coat of 
asphalt was applied to Pond 207-B North. Additional coats of burlap and asphalt were applied to 
Ponds 207-B North and 207-B Center in September and October 1969, respectively. The 
sidewalls of Pond 207-B South were covered with burlap and asphalt in September 1970. The 
sidewalls of Ponds 207-B North and Center were covered with PetromatO and hydraulic sealant 
in October 197 1. The sidewalls and bottoms of Ponds2b7-B South and 207-B North were relined 
with PetromatB and hydraulic sealant in October 1972 and September 1973, respectively. 

The placement of process waste into the 207-B Series Ponds ceased around 1974. A pond clean- 
out program was initiated in 1974 and extended until 1977, when all process wastes were 
removed. Since 1977, the B-series SEP were used to hold treated sanitary effluent, treated plant 
fire water, brine from the Reverse Osmosis Facility, contaminated groundwater from the ITS, and 
treated wastewater generated during the June-July 1993 hot systems operations testing of the 
Building 910 evaporators. 
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In 1978, the Petromat@ liners of Ponds 207-B Center and South were removed, bagged, and 
cemented for offsite disposal. The asphalt concrete liners were not removed. Ponds 207-B 
Center and South were then relined with a hydraulic sealant. In addition to the sealant, a 
synthetic 45-mil Hypalon@ liner was installed in Pond 207-B South. A leak detection system 
was installed between the HypalonB liner and asphalt concrete liner. The leak detection sump is 
located in the northwestern portion of the SEP, and a pipe extends from the sump to the SEP 
berm. The lining of Pond 207-B North was not replaced because it held only a minimal amount 
of sludge, and its residual radioactivity levels were low. Engineering drawings showing the 
construction and liner details are presented in the Closure Plan: Solar Evaporation Ponds (DOE 
1988) (This closure plan was never approved.) 

In April 1982, water was removed from Ponds 207-B Center and North for application to the 
West Spray Field. At the time of the spray field operations, Pond 207-B Center contained treated 
sanitary effluent and Pond 207-B North contained ITS water. The spray field operations ended in 
November 1985. 

Between 1993 and 1995, wastewater and remaining sludge from 207-A and B-series Ponds were 
removed by the Accelerated Sludge Removal Project. The sludge was transferred to RCRA- 
permitted tanks located on the 750 Pad. This sludge was and is currently being shipped to 
Envirocare of Utah, Inc. for disposal. 

Pond 207-C 
Pond 207-C was put into service in December 1970 to provide additional process waste storage 
capacity and provide interim storage for liquid from the other ponds during pond maintenance 
and repair work. Pond 207-C was constructed in approximately the same location as the original 
SEP. This pond measures approximately 160 by 250 feet and has a maximum operating depth of 
7 feet. The pond has an impoundment waste volume of 1.2 million gallons. 

An asphalt concrete liner was originally installed in Pond 207-C, which consisted of a 4-inch 
aggregate base course, overlain by an asphalt prime coat, 1.5 inches of asphalt concrete, a second 

catalytically blown asphalt seal coat. Pond 207-C has not been relined since its construction. 

The bottom of the pond slopes to the northeast. Design drawings indicate a leak detection system 
was installed sometime in the late 1980s. The drawings depict the leak detection system as 
consisting of a perforated pipe aligned on a north-south axis under the center of the pond with the 
pipe terminating in a sump at the northern end. Engineering drawings showing the construction 
and liner details are presented in the Closure Plan: Solar Evaporation Ponds (DOE 1988). Pond 
207-C has not received process wastes since 1986. 

* ,asphalt tack &at, 1.5 inches of asphalt concrete, an asphalt tack coat, and a surface of 

2.1.2 Actions Taken at the SEP 
Various activities and projects have been undertaken to remediate the SEP and the SPP as 
follows: 

1. The Ponds were relined and patched a number of times throughout their history to control 
leakage (DOE 1992b). 
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Drainage tiles were installed between Ponds 207-A and 207-B, and east of Pond 207-B in 
1960 and 196 1, respectively, to characterize water in the area (DOE 1992b). 

Installation of two sumps and six trenches in the area north of the solar ponds allowed 
collection and return of contaminated groundwater to the ponds. The sumps were installed in 
April 1970 at the northern end of the drainage tiles. Trenches I and 2 were installed in 
October 1971, Trench 3 in September 1972, Trenches 4 and 5 in April 1974, and Trench 6 in 
July 1974(DOE 1992b). 

Construction and utilization of the ITS in 198 1 allowed for the collection of surface water 
runoff and groundwater seepage. (Refer to OU 4 SEP, IM/IRA Environmental Assessment 
Decision Document [DOE 19951). The ITS consisted of 18 french drains located on the 
hillside north of the SEP and a surface water trench, known as the Interceptor Trench. The 
original configuration of this system has changed. Water collected by the ITS was pumped 
back uphill from the ITS Pumphouse near Walnut Creek into Pond 207-B North. 

In 1986, a RCRA Part B operating permit application was submitted to the Colorado 
Department of Health (CDH) (renamed later as CDPHE). RFETS reported that the SEP were 
an interim status unit scheduled to be closed. The SEP including surrounding contamination 
were also identified as a SWMU, which later became MSS 101. Figure 2-3 delineates the 
boundary of the SEP RCRA-regulated unit, as well as the boundary of MSS 101. In 1991, 
under requirements of the Interagency Agreement (IAG), MSSs were grouped into single 
management areas and the SEP area or MSS 101 also became designated as Operable Unit 
(OU) 4. MSS 101 and OU 4 were also later designated as PAC 000- 101 for reporting 
purposes under the HRR. Under RFCA in 1996, OU 4 was combined with other MSSs into 
the IA OU. 

A number of environmental samples were collected from the vicinity of the SEP in 1986, 
1987, and 1989 as follows: 

A program was initiated in 1986 that included installation of 17 RCRA groundwater 
monitoring wells in the SEP area (designated with an 86 suffix) to expand the ability to 
monitor subsurface conditions related to the SEP. Hydrogeologic tests were conducted in 
some of these wells. A draft RCRA Interim Status Closure Plan was submitted for the 
SEP that summarized the testing results and outlined a method for removing the SEP 
from service. 

Eighteen boreholes were drilled in 1987 in the SEP area to collect additional soil 
chemistry data specific to the SEP (designated with an 87 suffix) and to respond to 
comments on the draft RCRA Interim Status Closure Plan submitted in 1986 that were 
directed in part to the collection of additional characterization data. Two of the boreholes 
were completed as wells for more groundwater monitoring capability and subsurface 
conditions were evaluated. 

' 

A draft closure plan was submitted in 1988 that detailed future characterization efforts. 
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7. 

8. 

9. 

I 10. 

11. 

Thirty-seven monitoring wells (designated with an 89 suffix) were installed in 1989. 
These additional wells were drilled at locations identified as data gaps in the 1988 
characterization. 

In 1990, a draft Final Phase I RFYRI Workplan for the SEP, OU 4, was prepared for the 
purpose of characterizing the physical features of OU 4, identifying potential contaminant 
sources, and determining the distribution of contaminants in surface and subsurface soil. In 
1992, both EPA and CDPHE granted approval of the workplan under the condition that a 
Technical Memorandum (TM) address vadose zone characterization at OU 4 (CDPHE 1992). 
TM No. 1 was written in 1992 and approved by both agencies in 1993. In 1993, TM No. 2 
was written to document changes required to implement the workplan and was approved by 
both agencies (CDPHE 1993). 

During 1992, a brief investigation was performed to determine whether the 207-B series 
ponds were leaking into the uppermost aquifer. This was accomplished by sampling wells in 
the vicinity of the SEP for a dye that was placed in the SEP. Based on the study, it was 
determined that no leakage was occurring from the 207-B series ponds. 

Construction and utilization of the flash evaporation treatment system in Building 910, as 
well as three temporary storage tanks and associated piping to contain and transfer water 
collected by the ITS, began in 1992. The Modular Storage Tanks (MSTs) were located on 
the hill to the northwest of the SEP and ITS. The water from the MSTs was transferred to 
Building 374 for flash evaporation. Refer to the Final Proposed IM/IRA Decision Document 
for the SEP, OU 4 (DOE 1992a). The MSTs were removed. 

Removal of liquid and sludge from the SEP began in 1993. The purpose of the removal 
efforts was to remove the source of nitrate and uranium contamination that exists in soil and 
groundwater beneath and adjacent to the SEP. The removal (which was completed in 1995), 
provided access to the ponds for subsurface characterization work as described in the 
approved RFI/RI Work Plan for OU 4. The work was conducted as a routine operation 
within a RCRA Interim Status Unit Undergoing Closure. Following removal, the ponds were 
rinsed (with the possible exception of Pond 207-C, [DOE 1995~1) and the water was pumped 
to Building 374 for evaporation (CDPHE 1995a). (Consistent with previous actions, Pond 
207-C was rinsed and the precipitation removed as part of routine maintenance activities in 
2002.) The remaining sludge, stored in tanks on the 750 Pad, are in the process of being 
removed from the tanks, dewatered, packaged, and shipped to an offsite disposal facility. 
(Refer to the Draft Operable Unit 4 - Solar Evaporation Ponds Interim Measure/Interim 
Remedial Action, Environmental Assessment Decision Document [DOE 1995a1). 

In 1993. investigations pursuant to the approved work plan (DOE 19924) and TMs were 
completed. The following investigations and sampling activities were performed: 

A Ground Penetrating Radar (GPR) survey was completed in the vicinity of the original 
ponds. 
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Six boreholes in or adjacent to the original ponds area were completed. Surface and 
subsurface soil samples were collected at each borehole and analyzed for suspected 
contaminants. 

0 A GPR survey was conducted beneath Pond 207-A. 

0 An OU 4-wide betdgamma radiation survey was conducted that consisted of 3 1 1 data 
points. 

o A seismic refraction survey was completed to evaluate bedrock topography and the 
presence of paleochannels. . 

0 Twelve boreholes were completed and subsurface soil samples were collected from 
within Ponds 207-A, 207-B Center, and 207-B North. Boreholes were placed at locations 
where breaches in the liners were observed and at locations where the liner was intact 
(DOE 1995a). It was decided and agreed to in a joint working group meeting with EPA, 
CDPHE, DOE, and EG&G personnel held February 1, 1995, not to collect core sample 
beneath Pond 207-B South. Surrounding data from the other 207-B Ponds and Ponds 
207-A pond has allowed for adequate characterization of soil associated with pond 207-B 
South (EG&G 1995~). In addition, comments from CDPHE in 1995 stated “that drilling 
beneath Pond 207B-South is not planned (the liner of this pond demonstrated integrity 
that precluded the need for additional RFI/RI investigation)” (CDPHE 1995b). 

Sixteen boreholes were completed between the ponds and around the perimeter of IHSS 
101. 

Nineteen boreholes were drilled and sampled in the ITS and surrounding area. 

Twelve samples of asphaltic liner and sub-base material were collected from Ponds 207- 
A, 207-B Center and 207-B North. (Three additional samples were collected in 1995 from 
Pond 207-C once the pond was emptiea of all liquids and slurried solids. Samples were 
collected at a depth of 0.5 to 6.5 feet beneath pond 207-C [RMRS 19951). 

One deep borehole (42193) within Pond 207-A was drilled into bedrock, sampled, and 
geophysically logged. Subsurface samples were also collected. 

0 

@ Fifteen lysimeters were installed in the vicinity of MSS 101. 

0 Twenty-six random and 10 discrete or “h’ot spot” surface soil samples were collected and 
surface soil samples were collected from 36 boreholes. 

Approximately 200 subsurface soil samples were collected from the vadose zone. 

Nine samples were collected for column leaching tests. 

Twenty-five soil samples were collected from boreholes for analysis of physical and 
hydrogeologic properties. 

0 Borehole permeability measurements were made. 



Shallow soil permeability was measured at 19 locations using a Guelph permeameter. 

0 

0 

Pore water samples were collected from lysimeters. 

Relative moisture content in the vadose zone was measured using a neutron probe. 

Data loggers and pressure transducers were installed in five wells to measure the response 
of the water table to precipitation events and evaluate responses attributable to secondary 
porosities. 

0 Soil gas samples were collected at 28 locations. 

12. As of March 1994,87 percent of the RFI/RI data had been validated and 1.26 percent of the 
total validated data had been rejected. DOE, CDPHE, and EPA believed that enough 
validated data existed to assess and select a closurehemediation general response action and a 
proposed IM/RA was written in 1995, which included a baseline risk assessment. 

13. RFCA was signed in 1996. Based on the results of the RFI/RI and the Ask assessment, ER 
ranked MSS 101 number 14. 

14. A reactive barrier was installed in 1999 north of the SEP on the northern side of the North 
Access Road (DOE 1999a). The barrier system consists of a collection system to direct 
groundwater flow to two passive treatment cells. The collection trench is approximately 
1,100 feet long, 2 to 3 feet wide, and 20 to 30 feet deep. The trench extends approximately 
10 feet into weathered bedrock to capture both bedrock and alluvial flow. The first treatment 
cell is filled with a mixture of organic media (sawdust) to act as a carbon source to induce 
denitrification and zero-valence iron to remove the uranium by chemical reduction. Nutrient 
mulch, which increases the denitrification rate, can also be added to the irodsawdust 
treatment media. The second cell is filled with 100 percent granular activated iron aggregate 
to remove uranium. The collection trench cuts the ITS, allowing groundwater collected by 
the ITS upgradient from the reactive barrier to flow into the new collection trench. ITS lines 
were disrupted where they intersect the new collection system. The installation of a 
collection sump to increase the volume of groundwater treated was recently approved in the 
Minor Modification to the Final Solar Ponds Plume Decision Document (2002d). 

15. Soil removal for purposes of reducing the long-term stewardship obligations of the SPP 
treatment system was not necessary because groundwater contaminants are below Tier II ALs 
in soil, (Section 3.1). The groundwater plume present beneath and downgradient of the SEP 
is being addressed as part of the ongoing SPP IM/IRA. (Refer to the Final Solar Ponds 
Plume Decision Document (DOE 1999a), and its Minor Modification (DOE 2002d). 

16. Environmental monitoring, including downstream surface water and downgradient 
groundwater monitoring, is being conducted as part of the Sitewide Integrated Monitoring 
Program (IMP) to ensure that contaminant concentrations are not increasing and that water 
quality standards are being met. (Refer to the Final Solar Ponds Plume Decision Document 
[DOE 1999al and to IMP [DOE 1999bl.) The IMP monitors groundwater for volatile organic 
compounds (VOCs), metals, nitrate, uranium (U), plutonium (Pu), americium (Am), 

, 
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neptunium and tritium. This is being accomplished by means of a network of eight 
monitoring wells (four existing wells and four new wells). (Refer to the Well Abandonment 
and Replacement Program [WARP], Work Plan Addendum for the Solar Evaporation Ponds, 
[Kaiser-Hill 2002al.) If contaminant concentrations increase, the Site will investigate and 
implement actions consistent with the overall risk in accordance with RFCA Action Levels 

. and Standards Framework (ALF). 

0 Surface soil areas exceeding proposed soil ALs (DOE et al.. 2002) for Am-241 and 
Pu-239/240 were removed in accordance with ER RSOP Notification #02-08. By removing 
this radiologically contaminated soil, beryllium-impacted soil, which exceeded the ecological 
receptor action level of 8.7 1 m a g  (9.6 milligrams per kilogram [mgkg]), was also removed. 
Locations and concentrations removed are documented in the Draft Closeout Report for the 
SEP AOC (DOE 2002e). 

The actions taken are consistent with the RFCA Vision for long-term stewardship in that source 
removal has been conducted and groundwater treatment has been implemented. 

2.1.3 
The five SEP are situated on a large, level parcel of land, except where artificial berms have been 
built. The existing SEP area covers approximately 6.1 acres determined by Geographic 
Information System (GIS) analysis, (see risk assessment results in Attachment B) representing 
the boundary of the interim status RCRA regulated unit. 

Current Status of the SEP 

For purposes of addressing the SEP and associated contamination under this PAM, MSS 101 has 
been modified to exclude the following areas that will be included in other onsite investigations: 

The “panhandle” area to the northwest that is associated with Bowman’s pond will be 
investigated as part of Bowman’s Pond PAC 700-1 108. 

The southwester comer of MSS 101 and directly south of pond 207-C currently includes 
several buildings (779,780,786,787, and others). This area will be investigated as part of 
Under Building Contamination (UBC) Site 779 and the demolition or removal of these other 
buildings. 

0 Directly east of the B-series ponds and PACs 900-1 3 10 and 13 14 is an area that is currently 
occupied by building 964 and represents MSSs 176 and 165. This area will be investigated 
as part of MSSs 176 and 165. 

The ground surface north of the SEP slopes steeply downward toward North Walnut Creek. The 
ponds are currently roped off and posted as contaminated areas, and all waste has been removed. 
They currently contain varying amounts of water from precipitation. The existing ponds and 
major pond components are shown on Figure 2-3. 

Subsurface soil and any below-grade ponds and OPWL components located in the area of Pond 
2-Auxiliary will be addressed in the future as part of UBC Site 779 (that is when UBC Site 779 is 
characterized and remediated as necessary). 

i 
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Because the SEP are a RCRA interim status unit and have both an IHSS and PAC number, Table 
2-2 identifies the required completion activity, mechanism for completion, and the document 
used for completion. 

Unit Name RCRA Unit/IHSS/PAC 
RCRA Interim Status Unit (no 
number), IHSS 10 1, and PAC OOO- 10 1 
A portion of IHSS 121 and a portion of 
IHSS 149.1 (no PAC number) 

A portion (Box 5 at Building 910 to 
UBC Site 774 fence) of RCRA Unit 
374.3 and PAC 000-504 (No IHSS 
number) 
No specific IHSS or PAC’* reference 
RCRA Permitted Unit 21 (no IHSS or 

RCRA Interim Status Unit 48 (no 
IHSS or PAC number) 

PAC 900- 13 10 (no IHSS number) 

SEP 

A portion of 
OPWL, sumps, 
and valve pits 
A portion of 
NPWL’ I 

MST line 
Permacon 
concrete pad PAC number) 
Clarifier and 
308A Pumphouse 
concrete pads 
ITS water spill 

Table 2-2 
Completion Table for the SEP 

Required Completion Activity 
RCRA Closure for RCRA Unit and 
NFA for IHSS and PAC 
NFA for IHSSs 

Partial RCRA closure and NFA for PAC 

None 
RCRA closure 

RCRA closure 

NFA for PAC 

2.2 

Process piping (above- and below-grade waste lines), manholes, electrical control conduit, other 
utilities, and associated piping support racks are present throughout the SEP area. South of Pond 
207-B South, there is a concrete ramp with metal grating for access into the SEP area. The ramp 
goes over the above-grade NPWL, electrical conduit, and associated support racks. Concrete 
“jersey” barriers are present to protect the above-grade NPWL. Detailed drawings of utilities, 
including a portion of the OPWL, valve pits and collection sumps, drainage tiles, and leak 
detection systems, are presented in the Closure Plan: Solar Evaporation Ponds, Volume I, 
Appendix 1 (DOE 1988). Also located in the area of the SEP and within the IHSS 101 boundary 
is an MST line, RCRA Units 2 1 and 48, and PAC 900- 13 10. Figure 2-3 highlights these various 
units and each are discussed below because releases from these units may also have contributed 
to the contamination present around the SEP. In addition, there are several monitoring wells and 
lysimeters located in and around the ponds, inside and outside the bermed area. 

Other Units, PACs, and IHSSs 

I ’  NPWL has multiple RCRA unit numbers associated with i t .  RCRA unit 374.3 only represents the portion of 
NPWL located within IHSS 101. 

in 2001. 
This line could be associated with Interccptdr Trench Pumphouse, PAC NE-1409, which rcccivcd NFA approval 
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2.2.1 History 

OPWL, NPWL, and MST Line 
The OPWL functioned as a transfer and storage system for process waste from various facilities 
onsite to be treated at the process waste treatment facility housed in Building 774 and the SEP. 
The OPWL is consists of approximately 40 tank locations, which include an assortment of 
above-, on-, and below-grade tanks; floor sumps; valve vaults; secondary containment structures; 
and process waste vaults. The OPWL network originally consisted of approximately 35,000 feet 
of pipeline. Parts of the OPWL were converted to NPWL or other systems (for example, fine 
plenum deluge system), and the current OPWL system contains approximately 29,000 feet of 
pipeline. The OPWL transported (or stored in OPWL tanks) various aqueous process waste 
containing low-level radioactive materials, nitrates, caustics, and acids. The waste managed in 
the OPWL represents a subset of the total waste managed in the SEP. 

Some of the OPWL, including waste lines and valve vaults, are located in the SEP area, and 
some discharge into the ponds (Figure 2-1). Other lines are used to transfer waste from one pond 
to another. Most of the lines were installed in the 1950s and 1960s and include P-26 (a portion 
of IHSS 149. l), P-35, P-36, P-37, P-38, P-48, P-49, and P-50. P-26 is constructed of stainless 
steel and PVC; P-36 and P-50 are constructed of stainless steel; P-35 is constructed of steel; P-37 
is constructed of steel, polyvinyl chloride (PVC), and vitrified clay; P-38 is constructed of 
vitrified clay; and P-48, and P-49 are constructed of cast iron. Some of these lines (i.e., P-26, 
P-36, P-37, and P-38) have historically leaked and are part of MSS 121. (Refer to Operable Unit 
9 Technical Memorandum No. 1, Volume IIA - Pipelines, Addendum to Phase I RFI/RI Work 
Plan [EG&G 19941.) 

Two other lines are located in the SEP area. One of the lines is an aboveground line, which is 
part of the NPWL system and RCRA Unit 374.3 which was used to convey water from the MSTs 
via Building 910 to Building 374.' Typically water transferred from Building 910 to Building. 
374 did not contain RCRA-contaminated wastewater. However, in 1999, a temporary 
authorization was received to tran'sfer decant water from the 750 Pad sludge removal project and 
cooling tower wate; from Building 779. The wastewater from the 750 Pad project contained 
concentrations of metals in the parts per billion (ppb) range and concentrations of methyl ethyl 
ketone in the parts per million (ppm) range. The cooling water from Building 779 was 
contaminated with arsenic (1 1 milligrams per liter [mg/L]). Upon completion of the transfer of 
this waste to Building 374, the transfer line was to be flushed, rinsed, and sampled and analyzed 
to ensure no residual contamination remained. However, documentation could not be located to 
ensure these final activities were cc'nducted. There was no reported release from this line. 

The other belowgrade line located in the SEP area was used to convey water from the MSTs to 
Building 910. Water conveyed was primarily groundwater from the SEP area collected by the 
lTS. There was no reported release from this line. 

RCRA Units 
Various structures associated with the removal and processing of pond sludge were located 
between the ponds, after pond operations ceased; however, all structures have been removed, 
including Building 788, Trailer 788A, the 207 Clarifier unit, and the 308A Pumphouse (Figure 
2-3). 



r 

Location 

B78843788A Slab 
Former Permacon Area 

207 Clarifier Slab 
308A Pumphouse Slab 
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Approximate Dimensions Approximate Area 

220 by 22.5 4950 
47 by 10 470 

(feet) (feet2) 

30 by 30 900 
10 by12 120 

The Permacon within Building 788 was a RCRA-permitted storage unit (RCRA Unit 21) used 
for the storage of pondcrete waste containers. The 207 Clarifier and 308A Pumphouse were a 
RCRA interim status unit (Unit 48) used to mix pond sludge and Portland cement to create 
pondcrete. All that remain are concrete slabs, most of which are probably steel reinforced. Due 
to radiological concerns, the building and clarifier slabs have been covered with 80-mil plastic 
and soil. Partial closure was achieved for all of RCRA Unit 2 1 except for the former Permacon 
slab. The Permacon slab was rendered RCRA stable by decontamination using chemical 
cleaning and high-pressure spray methods. Partial closure was achieved for all of RCRA Unit 48 
except for the 207 Clarifier and 308A Pumphouse slabs. The Clarifier slab was rendered RCRA 
stable by the application of acrylic latex spray-on fixative. The Pumphouse slab was rendered. 
RCRA stable by chemical cleaning and high-pressure spray methods. Closure activities are 
summarized in Section 6.1 and detailed in the Final Closeout Report, Building 788 and Clarifier 
Tank, RCRA Closure Decommissioning Project Summary Report of RCRA Closure Activities 
for Units 21 and 48 in Building 788 (RMRS 1999a). The estimated dimensions and areas of the 
slabs are presented below. 

Table 2-3 
RCRA Unit Dimensions 

All structures associated with RCRA units 2 1 and 48 have been removed except for the facility 
pads (RMRS 1999a). 

PA Cs 
There are four PACs associated with SEP operations: 

PAC 700-1 113, associated with water released from Pond 207-C (DOE 1995~); 

PAC 900-1310, associated with a spill from the ITS (DOE 1994a); 

0 PAC 900-1314, associated with sludge release from Pond 207-B (DOE 1994b); and 

PAC 900-1315, associated with a release from a tanker truck on the East Patrol Road, north 
of Spruce Avenue (DOE 199%). 

PACs 700- 1 1 13,900- 13 14, and 900-1 3 15 have been investigated, and, based on the results, NFA 
was proposed. (Refer to DOE 1995c for PACs 700- 1 1 13 and 900- 13 15, and DOE 1994b for 
PAC 900- 13 14.) CDPHE concurred with the NFA requests on March 13,2002. 

b 

PAC 900- 13 10 received approximately 490 gallons of water from the ITS on November 30, 
1992, when a pipe coupling in the 3 inch transfer line on the eastern slope of the 207-B North 
berm separated during subzero weather. ITS water consists of collected groundwater from the 
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SEP area. COCs include U and nitrate. The pipe connection was repaired and the system was 
placed back into service. 

2.2.2 Actions Taken 

Various activities and projects have been undertaken that are related to these other units in the 
area of the SEP. A majority of these other units were removed recently as separate actions in 
accordance with ER RSOP FY02 Notification #02-08 (DOE 2002b). In addition, sampling was 
conducted in accordance with IASAP Addendum #IA-02-07 (DOE 2002~). The actions taken 
include: 

0 Portions of OPWL and NPWL: Contaminated above-grade waste lines (NPWL), segments 
of below-grade lines located less than 3 feet belowgrade and within the berms (OPWL), valve 
vaults, and collection sumps were removed, characterized, and disposed of in accordance 
with the ER RSOP. Soil contaminated by known releases (that is, OPWL, valve vaults, and 
collection sumps) was removed if concentrations were above RFCA Tier I ALs and disposed 
of. Sampling in the vicinity of suspected areas identified soil contamination. For example, it 
is known that the valve vault west of Pond 207-A leaked, and, therefore, the area around the 
valve vault was investigated. All soil removal included confirmatory sampling to ensure that 
all contaminated soil had been removed. Excavated soil was also characterized for waste 
management purposes. The leak detection line east of the B-Series Ponds and under Pond 
207-C was disrupted and foamed in place. 

MST Line: The MST line to Building 910 was disrupted that is the line was cut (disrupted) 
and filled with foam. 

Various Structures Associated With Pond Cleanout Operations: Various structures 
associated with pond cleanout operations were removed, including Building 788/788A, 
Trailer 788A, the 207 Clarifier unit, and the 308A Pumphouse. Part of Building 788A was a 
RCRA-permitted unit (Unit 21), and the Clarifier and Pumphouse were part of a RERA 
interim status unit (Unit 48). All that remain are concrete slabs. Partial closure was 
completed for the entire Unit 21 concrete slab except for the area of the former Permacon. 
The Permacon area was rendered RCRA stable by decontamination using chemical cleaning 
and high-pressure spray methods. Partial closure was completed for all of Unit 48 except for 
the 207 Clarifier and 308A Pumphouse slabs. The Clarifier slab was rendered RCRA stable 
by the application of acrylic latex spray-on fixative. The Pumphouse slab was rendered 
RCRA stable by chemical cleaning and high-pressure spray methods. Closure activities are 
presented in the Final Closeout Report, Building 788 and Clarifier Tank, RCRA Closure 
Decommissioning Project, and Summary Report of RCRA Closure Activities for Units 21 and 
48 in Building 788 (RMRS 1999a). 

- 
i 

RCRA Units 21 and 48: The concrete pads remaining for these units were removed and soil 
samples were collected beneath the pads. Samples were analyzed in accordance with the 
IASAP Addendum #IA-02-07, results indicated all detected contaminants were below RFCA 
Tier I A h .  Therefore, the remaining portions of these units were RCRA closed through 
removal. 

3' 
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PAC 900-1310: Soil from PAC 9OO-13 10 was sampled and characterized. Analytical results 
indicated radiological contaminants detected were all less than current RFCA Tier II ALs and 
metal concentrations were all less than current RFCA Tier II ALs except for arsenic, which 
was below Tier I ALs (Maximum detected concentration of 17 mgkg compared to the RFCA 
Tier II AL of 2.99 mgkg.) Nitrate and nitrite were also well below current RFCA Tier II 
ALs . 

Manholes, utilities and piping support racks, and concrete ramps and barriers: 
. Manholes, utilities and piping support racks, and concrete ramps and barriers were removed, 

characterized and disposed of in accordance with the ER RSOP. 

Unnecessary monitoring wells: Unnecessary monitoring wells were abandoned in 
accordance with applicable regulations under the Site’s well abandonment program 
(P209089, P209489,41693,43893,43993,23795,26095,2786,3887,05093,05193, and 
05393.) (Refer to the Well Abandonment and Replacement Program, Work Plan Addendum 
for the Solar Evaporation Ponds, [Kaiser-Hill 2002al.) Lysimeters in the area were also 
removed. 

2.2.3 Current Status 

The other RCRA units were RCRA closed by removal; these closure activities will be 
documented in a final closeout report. All aboveground lines, valve pits, sumps, pumps, and 
associated equipment have been removed. All lines located less than 3 feet belowgrade have also 
been removed. Lines located more than 3 feet belowgrade have been disrupted by cutting or 
disconnected and filled with foam. Soil has been sampled in areas around the OPWL that are 
known to have leaked (for example, around the valve pit) and at PAC 900-13 10. Residual soil 
concentrations present around all these other units are below current RFCA Tier I ALs. 

The B-Series ponds are shown on drawings to have leak detection lines; however, this was never 
verified based on field activities conducted under ER RSOP Notification #02-08. 

3.0 NATURE AND EXTENT OF CONTAMINATION 

The source of groundwater and soil contamination within the SEP MSS was process waste 
managed in the various units and ponds in this area. Contamination resulted from the leakage of 
the original and existing ponds, and releases from the OPWL and PAC 900- 13 10 (ITS Water 
Spill). Process waste has been removed from these units and shiRped offsite for disposal. (Refer 
tothe Final Closeout Report, Building 788 and Clarifier Tank, RCRA Closure Decommissioning 
Project, and Summary Report of RCRA Closure Activities for Units 21 and 48 in Building 788 
(RMRS, 1999a) and Historic4 Release Report Second Quarterly Update (DOE 1992). Previous 
investigations have been conducted to characterize the SEP MSS for purposes of defining the 
nature and extent of contamination. These investigations are detailed in the following 
documents: 

DOE, 1995a, OU 4 Solar Evaporation Ponds, Interim Measure/Interim Remedial Action 
Environmental Assessment Decision Document; 
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0 DOE, 1994c, Final Phase Il Resource Conservation and Recovery Act (RCRA) Facility 
InvestigatiodRemedial Investigation (RFI/RI) Work Plan, OU 4; 

ERM, 1996. OU 4 SEP, Phase II Ground Water Investigation, Final Field Program Report; 0 

0 RMRS, 1996, Management Plan for the ITS Water; 

o 

0 

RMRS, 1997, SPP Remediation and ITS Water Treatment Study; 

DOE, 1992b, Final Phase I RFI/RI Work Plan, Original Process Waste Lines (Operable Unit 
9; and 

0 RMRS, 1995, Solar Evaporation Pond 207C Characterization Report for the Rocky Flats 
Environmental Technology Site. 

Most waste lines, drain tiles, and leak detection lines should not have been a significant 
contribution to the contamination present within the MSS. Process waste should have drained to 
the collection sumps long ago and should no longer be present in the lines. If residual liquid is 
present, the lines will be drained prior to foaming or removal. Also, it is assumed, based on 
visual inspection of the lines and composition of the lines, that contaminants should not have 
significantly penetrated or adhered to the line construction materials. This is based on the 
knowledge that stainless steel, steel, PVC, cast iron, and vitrified clay13 lines exist within this 
MSS. 

. 
It is noted that this section may include possible explanations for the presence of certain 
contaminants (for example, acetone as a laboratory contaminant) in defining the nature and 
extent of contamination. However, for purposes of defining risk (as discussed in Section 5.0 and 
Attachment II) all SEP data were used as defined in Attachment II. 

3.1 Groundwater Contamination 

Groundwater contamiiation is discussed briefly for purposes of defining the nature and extent of 
contamination and to determine whether additional soil remediation could reduce the long-term 
stewardship obligations of the SPP treatment system. However, corrective action of existing 
groundwater contaminahon, including treatment, is addressed in a separate IM/IRA decision 
document. (Refer to the Final Solar Ponds Plume Decision Document [DOE 1999a1, and its 
Minor Modification [DOE 2002dl.) 

From previous investigations and as documented in the SPP Decision Document (RMRS 1999c), 
it is known that the SPP is an area of groundwater contamination that extends from the SEP 
northeast toward North Walnut Creek and southeast toward South Walnut Creek. It is contained 
within the upper hydrostratigraphic unit (UHSU). 

The groundwater flow path in the area of the SEP is very complex due to the varying thickness of 
the unconsolidated deposits and weathered bedrock units and the highly variable primary and 

l3 Based on technical information associated with the manufacture of  clay pipedlints. when clay pipe is vitrified, the 
clay mineral particles become infused into an inert. chemically stable compound that is resistant to attack by various 
chemicals including acid and solvents. (Refer t o  the National Clay Pipe Institute Q www.ncpi.org.) 
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secondary permeabilities of the two units. The combination of the varying thickness of the 

unconsolidated deposits in the area of the ITS becoming unsaturated. The hydraulic gradient 
between the unconsolidated deposits and weathered bedrock at the SEP is downward, due to 
infiltration of rainfall at the ponds. General depth to groundwater beneath the SEP has 
historically been approximately 10 to 20 feet (DOE 1999a). However, based on the dry 
conditions during 2002, depth to groundwater is approximately 25 to 30 feet. 

1 unconsolidated deposits and seasonal water table fluctuations result in large areas of the 

Recharge and subsurface inflow to the SEP area originates from both natural and anthropogenic 
sources. Sources of recharge to the SPP include natural groundwater flow entering the SEP area 
from the west and southwest, infiltration of precipitation on the SEP and ITS hillside, runoff 
from the former PA directed to the ITS, and water used for dust suppression at the SEP. (DOE 
1999a). 

At the SEP, the UHSU groundwater contains high total dissolved solids (TDS) concentrations, 
most notably in the immediate vicinity of the ponds and the portion of North Walnut Creek 
located north of the SEP. Leakage of process water concentrated by evaporation from the ponds 
provided a source of chemically distinct water to groundwater in the MSS area. Concentrated 
water is easily distinguished from natural recharge water by its high TDS and major-ion contents 
(EG&G 1995~). 

The primary contaminants in the SPP are various isotopes of U and nitrate (DOE, et al., 1996). 
Monitoring wells have also indicated detection of lithium, selenium and t h a l l i ~ m ' ~  at 
concentrations above groundwater ALs. However, an analysis of metals distribution was 
conducted, and the results indicate there is no metals plume associated with the SEP (DOE 
1999a). 

Four monitoring wells (1386, 1786,70099 and 70299) monitor the nitrate- and uranium- 
contaminated groundwater plume associated with the SEP. Nickel concentrations in well 1386 
have increased steadily since spring 1992 and, except for two sampling dates, have been greater 
than Tier.II ALs since spring 1993. Investigation of this upward trend in nickel concentrations in 
Well 1386 is currently being conducted. Selenium concentrations in Well 1786 have been 
consistently greater than Tier II ALs since sampling was initiated in Febr&y 1990. Nitrate 
concentrations have declined over time in Well 1786 and have remained essentially unchanged at 
Well 1386. U activities (U-233/234, U-235) at Well 1386 and Well 1786 exceeded RFCA Tier II 
groundwater A b  during fourth quarter 2001 (Kaiser-Hill, 2002b). However, U activities in these 
wells are consistently below RFCA Tier I groundwater ALs. 

Based on historical data, U and nitrate concentrations in surface soil and subsurface soil are all 
below RFCA Tier I and Tier II A h .  In addition, lithium, nickel, and selenium concentrations are 
also below Tier I and Tier II ALs in both surface and subsurface soil. A discrete secondary 
source of contamination has not been observed in the area of the SEP. Therefore, no additional 

The maximum detected concentration of  thallium in subsurface soil is 4.2 mgkg and its maximum detected 
background concentration is 4. I mgkg.  Current RFCA ALF does not identify an AL for thallium in surface or 
subsurface soil. Proposed surface soil Preliminary Remediation Goals (PRGs) d o  not include thallium as a 
contaminant. Historical knowledge does not indicate thallium was used in processes that wcrc discharged to the 
SEP. 

I4 
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soil removal is required for purposes of reducing the long-term stewardship obligations of the 
SPP treatment system. 

The current SPP collection and treatment system was installed as an IM/IRA and placed into 
operation in 1999. This new system replaced the previous temporary MST storage and Building 
374 evaporation treatment systems. The SPP system collects water primarily from the old 1,100- 
foot-long ITS, passes it through a two-stage treatment cell containing iron filings (to remove U 
from water) and wood chips, and discharges the effluent to a gallery near Walnut Creek. 
Groundwater influent concentrations of U are fairly constant at 20 to 30 pCi/L. U effluent 
concentrations from the SPP treatment system are 0 to 0.96 pCi/L, .averaging 0.15 pCi/L (DOE 
2001). A minor modification to the 1999 IM/IRA was submitted and approved by CDPHE 
during Fiscal Year (FY) 02, to increase the amount of water treated by the treatment system, by 
installing a collection sump in the existing collection trench and pumping groundwater into the 
existing treatment cell. Gauging Station (GS)dl3 is the performance monitoring location for the 
SPP treatment system. 

Tritium has been detected in the vicinity of the SEP in both surface soil and groundwater based 
on historical sampling conducted in 1991. A signature of tritium was observed around the ponds 
in groundwater with a maximum concentration of 13,850 pCi/L in 199 1. This concentration was 
below the drinking water standard of 20,000 pCi/L and currently this concentration is 
approximately 6,300 pCi/L due to radiological decay. Vadose transport and dispersion in 
saturated zones should further reduce this maximum concentration. 

Tritium sampling has also been conducted near the SPP treatment system and the Site boundary 
to assess possible surface water impacts. The maximum concentration detected near the SPP 
treatment system in 1991 was 780 pCi/L. This detection was observed in January 1991 and 
exceeded the surface water standard of 500 pCi/L. Subsequent samples collected from October 
1991 to February 1992 had concentrations below the surface water standard. Samples Collected 
after April 199 1 had tritium concentrations below detection limits. The overall averaged 
concentration at this location was 55 pCi/L. Tritium samples collected at the Site boundarj from 
199 1 to 2002 had a maximum reported concentration of 13,400 pCi/L in i99 1. Maximum 
concentrations steadily declined in the following years from 3,3 10 pCi/L and were below 
detection limits from 1999 to present day. Detection limits ranged from 150 to180 pCi/L at the 
Site boundary location. 

The activity of tritium in groundwater and surface water near the SEP, and for the Site as a 
whole, are well below drinking water and surface water standards. 

L 

3.2 Soil Contamination 

Extensive historical data from analysis of surface and subsurface soil from the SEP area were 
collected, quantified, and originally stored in electronic format in the R E T S  environmental Soil 
Water Database (SWD). The sampling and analytical programs followed approved work plans, 
and chemical analytical results were validated in accordance with EPA and R E T S  data 
validation guidelines. All contaminants detected are PCOCs. 
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In addition, characterization data obtained based upon actions conducted in accordance with the 
IASAP and the ER RSOP, such as confirmation samples collected after the removal of sumps, 
have been included in the closeout report and will not be included in this PAM. 

3.2.1 Surface Soil Contamination 

Surface soil Contaminants include metals, nitrates, and radionuclides. The distribution of these 
contaminants on the SEP berms and nearby indicates that surficial contamination may have 
resulted primarily from aerosol dispersion of SEP liquids or SEP overtopping. The drainage tile 
between Pond 207-A and the 207-B Ponds appears to have discharged contaminants to the 
hillside north of the SEP. The occasional incidence of elevated metals in the seep areas north of 
the SEP were attributed most likely to the local accumulation of metals transported in 
groundwater that discharges to the ground surfaces. Although metal concentrations in seeps are 
occasionally elevated, there is no distinctive metals plume associated with the SEP (DOE 1999a). 
These fluctuations may be associated with variations in water chemistry such as pH or the 
concentration of various anions. 

The sporadic distribution of semivolatile organic compounds (SVOCs) in surficial soil and their 
absence in vadose zone soil suggests that these contaminants are not related to waste 
management practices at the SEP. The SEP have been lined and relined on several occasions 
with asphaltic material, and~the staging of asphaltic construction materials or operation of a “hot- 
mix” batch plant may have iontributed to the isolated sources of polycyclic aromatic 
hydrocarbon contamination. In addition, the distribution of polychlorinated biphenyl (PCB) 
Arochlor- 1254 does not display a pattern consistent with contamination migration from the SEP. 
(Refer to OU 4 Solar Evaporation Ponds, Interim Measurehterim Remedial Action 
Environmental Assessment Decision Document, Part II, Volume 1, Section 4 [DOE, 1995al.) 

All concentrations of contaminants are below RFCA Tier I. In addition, contaminant 
concentrations are below proposed soil A L s  (October 2002), ‘with the exception of manganese, 
which is discussed further in the risk assessment (Attachment II) for the SEP. 

3.2.2 Subsurface Soil Contamination 

Subsurface soil samples were collected from within the 0 to 6 foot depth interval, the 6 to12 foot 
depth interval, and depths greater than 12 feet. (Most samples stopped at the top of bedrock.) 
Samples outside the SEP were composited over 6-foot intervals, with the exception of samples 
for VOC analyses, which were collected at discrete 2-foot intervals. The sample intervals for 
collection of subsurface samples beneath the SEP \;ere specified in TM No. 2 and varied from 
those subsurface samples collected outside the SEP as follows: 

Samples composited over 2 foot intervals: Radionuclides, Target Analyte List (TAL) 
metals 
v o c s  

Nitrate 
SVOCs, pesticides, PCBs, cyanide, sulfide 

Samples collected 2 feet below ground and at every 
other 2 feet, and one sample from bedrock: 
Samples composited over 4 foot intervals: 
Samples composited over 6 foot intervals: 
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Subsurface contaminants include metals, VOCs, radionuclides, and nitrates. The extent of 
metals contamination in the subsurface was more limited than in the surficial soil; however, the 
general distribution was similar. Metal contaminants (barium, cadmium, calcium, potassium, 
sodium, and zinc identified as PCOCs in the OU 4 IM/IRA) occurred predominantly in the 
immediate vicinity of and beneath the SEP (in the 0.5 to 4 foot range). With the exception of 
barium (highest concentration ranged between 3.5 to 9.5 foot range) and zinc (highest 
concentration ranged between 12.2 and 18.2 feet), concentrations of metal contaminants generally 
decreased with depth. The distribution of metals in the subsurface indicates that metals entered 
the vadose zone from SEP liner breaches and were subsequently sorbed onto the soil matrix. 
Elevated metal concentrations also occurred at the outfall of the drainage tile on the hillside north 
of the SEP (DOE 1995a). 

Toluene, acetone, and methylene chloride were the only VOCs detected at significant 
frequencies. Although toluene was frequently detected, the results of the duplicate sample 
evaluation indicate that the analyses for toluene were not accurate and precise. The pervasive 
distribution of toluene in the subsurface at low levels indicates that external factors, such as 
cross-contamination during sampling or analysis, may have been responsible for the 
identification of toluene in samples. Acetone and methylene chloride were detected in 
equipment rinsate and laboratory blanks, which also suggests that these VOCs were introduced 
during sampling and laboratory activities (DOE 1995a). 

The distribution of radionuclides (Am-24 1, Pu-2391240, U-233/234, U-235, U-238, radium (Ra)- 
226, strontium (Sr)-89/90, cesium (Cs)-134, Cs-137, gross beta, and tritium were identified as 
PCOCs in the OU 4 IM/IRA) beneath the SEP indicates that activities generally decreased with 
depth. With the exception of U-233/235, U-238, gross beta radiation sources, and tritium, the 
presence of radionuclide contaminants is generally restricted to areas beneath the SEP (0.5 to 6 
foot range) and the drainage tile outfall area north of Ponds 207-A and 207-B North. The 
exceptions listed are found beneath the SEP, and north, downgradient of the SEP at seeps within 
the former PA and further downslope (north) of the former PA in the Buffer Zone (BZ) (DOE 
1995a). U contamination exists as a large dispersed area of very low activities beneath and to the 
north of the SEP; no discrete secondary source of U is apparent (Kaiser-Hill 2001). 

The distribution of nitrate in the subsurface (0.5 to 4 foot range) suggests that nitrate has a 
distribution pattern similar to that of tritium and that concentrations decrease with depth. 
Cyanide is present beneath Pond 207-A, north of the drainage tile outfall area, and north of Pond 
207-C at shallow depths (0 to 6 feet). Cyanide is also found pervasively throughout the vadose 
zone beneath the northeastern portion of Pond 207-B North, and at depth (greater than 12 feet) 
northeast of the SEP in the BZ (DOE 1995a). 

All contaminant concentrations are below RFCA Tier I A h .  In addition, all subsurface soil 
contaminant concentrations are below proposed soil ALs (DOE, et al. 2002). with the exception 
of arsenic. The maximum detected concentration of arsenic in subsurface soil is 24.6 mgkg and 
the proposed action level is 22.2 mgkg. However, in following the proposed RFCA Attachment 
5 soil risk screen process, no further accelerated action is required. (For specific depths and 
concentrations of contaminants, refer to the various tables in Appendix A.) 
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3.3 Liner Contamination 

Fifteen pond liner material grab samples were collected as part of the OU 4 Phase I RFI/RI 
activities conducted in 1993; results were summarized in the 1995 proposed IM/IRA Decision 
Document for OU 4. Six samples were collected from Pond 207-A, and three samples each from 
Ponds 207-B North, 207-B Center and 207-C. These pond liner material samples were submitted 
for determination of TAL metals and radiochemical analytes. Cyanide analysis was also included 
for Ponds 207- B North and Center. Four additional samples were collected in Pond 207-C and 
analyzed for metals using the Toxicity Characteristic Leaching Procedure (TCLP). 

Organic analysis was not conducted on the samples collected from the liner material, because the 
matrix of the material (asphalt) would interfere significantly with the method of analysis 
resulting in extremely high detection limits and data that cannot be interpreted. The overall 
concentration of organic contaminants that may be present in the liner material would be 
significantly less compared to the concentration of the matrix material. Therefore, because the 
ponds managed low concentrations of organics in the wastewater and ~ l u d g e ’ ~ ,  the ponds were 
designed to evaporate, and asphalt is an impermeable material, it is conservatively assumed that 
the concentrations of organics detected in subsurface soil (more absorbent than asphalt) are 
representative of the liner material as well. It is also noted that solvents and other organics were 
not reported to have been routinely discharged to the SEP (DOE 1995a). 

Metals and radionuclides were detected in the liner material samples. The highest concentrations 
of metals were detected in Ponds 207-A (cadmium and lead) qnd 207-C (arsenic). Pond 207-A 
and Pond 207-C historically managed waste with higher concentration of contaminants. 
However, the’TCLP results for the liner material from pond 207C indicate all RCRA metals were 
below regulatory limits and, therefore, the liner material is not a characteristic hazardous waste 
due to the presence of metals. These TCLP results are considered representative of all the ponds 
based on a review of all the pond liner material data, the historical use of: the ponds, and a review 
of historical data associated with wastewater and sludge managed in the ponds. 

4.0 FUTURE LAND USE 
The current conceptual land use for the MSS 101 AOC, as shown in RFCA Attachment 5, Figure 
1, is a capped area and monitored retrievable storage, surrounded by a larger restricted open 
space area. Future on-site land use at RFETS includes environmental restoration, 
decontamination and decommissioning, and transfer of jurisdiction to the U.S. Fish and Wildlife 
Service for use as a wildlife refuge, in accordance with the Rocky Flats National Wildlife Refuge 
Act of 2001. The refuge is currently envisioned to require minimal maintenance following 
remediation, however, wildlife refuge workers (WRWs) are assumed to be present onsite for 
most of the year and engaged in refuge maintenance and ecological work activities. Ecological 
surveys performed in compliance with the Threatened and Endangered Species Act indicate the 

In accordance with an EPA memorandum to the CDH (February 27, 1989): “After review of the analytical 
information presented in the solar ponds closure plans, it is apparent that thc ponds did not contain listed organic 
solvents above land ban restrictions levels when analyzed in 1984, 1985 and 1986.” (EPA 1989). In addition, 
analytical data collected in August 1991 indicate that VOCs. SVOCs, and alcohols werc not detected in the liquids 
from Pond 207-A, and the B-series ponds. Parts pcr billion levcls of tetrachloroethene and trichloroethenc werc 
dctcctcd in thc liquids from Pond 207-C (DOE 1995a). 

IS 
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presence of habitat potentially suitable for protected plant and animal species, such as the 
Preble’s Meadow Jumping Mouse. Because of the conceptual land use, residential development 
is not considered a foreseeable future land use scenario and was not included in the risk 
assessment. 

5.0 EVALUATION OF RISKS 

Attachment I presents an evaluation of data adequacy used to support and quantify risk 
calculations submitted in the human health risk assessment (HHRA) presented in Attachment II. 
The HHRA estimated health risks for WRW onsite receptors that could be exposed to COCs at 
the SEP AOC, based on historical data. (Results of this risk assessment do not take into account 
soil removed in accordance with ER RSOP Notification #02-08.) The AOC covered by the data 
evaluation and risk assessment is shown in Appendix A, Figure 1.1, and covers approximately 33 
acres. The AOC was defined to include the modified MSS 101, as well as an additional area to 
the south and north based on existing analytical data. Exposure media evaluated include surface 
soil, subsurface soil, pond liner material and outdoor air. 

Extensive historical data from analysis of surface and subsurface soil and pond liner material 
from the SEP area were collected, quantified, screened, and then used to select COCs for a risk 
assessment. (Refer to Appendix A of the risk assessment for a description of the screening 
process.) These datal6 were filtered and screened to ensure usability for risk assessment 
purposes. All contaminants detected are considered PCOCs. PCOCs were screened relative to 
PRGs for an on-site WRW exposure scenario set to a 1E-06 risk level and a HQ hazard quotient 
of 0.1, given that the target risk level is 1E-05. This ensures that the cumulative effects of 
PCOCs will be taken into consideration. Based on the risk assessment (Attachment 11, the 
following COCs were identified: 

. 

Surface Soil 
Cadmium 
Chromium 
Am-24 1 
Pu-2391240 
U-234 
U-235 
U-238 

Liner Material 
Am-24 1 
U-235 

Subsurface Soil 
Cadmium 
Am-24 1 
Pu-2391240 
U-234 
U-235 
U-238 

Am-24 1, Pu-239/240, and U-235 in surface soil are the largest contributors to &k. (Although 
manganese concentrations were above the proposed soil ALs (DOE, et. al. 2002), it was dropped 
as a COC because levels were was not statistically above background.) A complete set of the 
data used in the risk assessment and an evaluation of the data are presented in Appendix A of the 
risk assessment. 

Data collected in 2002 as a result of the activities identified in ER RSOP Notification #02-08 and IASAP 
Addendum #IA-02-07 were not included in the data set used in [he risk assessment. 
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Results of the risk assessment indicate the cumulative HI for noncarcinogenic health effects for 
RCRA constituents were well below 1 .O (0.04) for reasonable maximum exposure ( M E )  
conditions. No adverse noncarcinogenic health effects are expected, even for sensitive 
individuals, because HIS are less than 1 .O. Therefore, no action is warranted due to non- 
carcinogenic effects. 

The total cancer risk to a WRW due to RCRA constituents is 3E-07 and 2E-06 for radionuclides. 
Therefore, based on achieving protective media cleanup standards for human health that support 
a risk less than 1E-05 for a WRW, no action is necessary for either RCRA or radionuclide COCs 
due to carcinogenic effects. 

With regards to the liner material, the risk assessment identified only radionuclides as COCs. 
Because the concentration of all metals in the liner material and the concentration of organics 
present in the subsurface soil (conservatively assumed to be representative of the liner material) 
were screened to below 1E-06 for a WRW scenario, the liner material is determined not to 
contain hazardous waste ab,ove a 1E-05 risk to a WRW. 

6.0 CONCLUSIONS 

Based upon the current condition of the SEP area and on previous actions taken the following 
conclusions are supported: 

The source of the SPP contamination was the waste managed in the ponds; this waste has 
been removed from the ponds. 

' Groundwater contamination is being treated and is addressed under a separate IM/IRA. 

i 
0 

Groundwater contaminants that are also present in soil are all below current RFCA Tier Il 
ALs . 

The liner material w& determined not to contain hazardous waste above a 1E-05 risk and is 
not a characteristic hazardous waste. 

The total carcinogenic risk to a WRW for RCRA constituents is 3E-07. The risk for 
radiological contaminants is 2E-06. Both of these risks are below the target risk of 1E-05 for 
a WRW. 

L 

The HIS for non-carcinogenic effects are less than 1 .O. 

Concentrations of contaminants in soil do not pose an unacceptable hazard to ecological 
receptors. 

Other RCRA units in the SEP area have been closed by removal. 

All aboveground structures, including sumps, valve pits, and lines located less than 3 feet 
belowgrade have been removed. 
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In addition, separate from RCRA closure, radiological contaminant activities have also been 
determined to be below both RFCA Tier I ALs and proposed soil ALs (DOE, et al. 2002). 
Therefore, under CERCLA, no additional action is required for these contaminants. 

6.1 RCRA Closure 

This section focuses only on RCRA constituents for purposes of demonstrating closure of the 
SEP and the entire AOC. The alternative closure requirements have been defined as follows: 

0 Achieve protective media cleanup standards for human health at 10-05 lifetime excess cancer 
risk for a WRW; 

Provide that the concentration of contaminants in soil do not exceed an HI of 1 for a WRW; 

0 Ensure that contaminants that exceed the ecological ALs for target species (listed in Table 3 
Action Levels, in Attachment 5 of RFCA [DOE, et al. 20021) do not pose an unacceptable 
hazard considering the target species and exposure unit for that species, and the location, 
areal extent and concentration of contamination; and 

As previously discussed, the results of the risk assessment indicate that for RCRA constituents 
the total cancer risk to a WRW is 3E-07, which is well below the closure requirement of 1E-05 
for a WRW. The HI is 0.04, which is below 1.0, and contaminant concentrations are below 
ecological ALs. 

Comply with the closure performance standard in 6 CCR 1007-3, Section 265.1 1 1 (a) and (b). 

The closure performance standard of 6 CCR 1007-3, Section 265.1 1 l(a) and (b) is defined as: 

' Minimizes the need for further maintenance; and 

- 0  Controls, minimizes, or eliminates, to the extent necessary to protect human health and the 
environment, post-closure escape of hazardous waste, hazardous constituents, leachate, 
contaminated runoff, or hazardous waste decomposition products to the ground or surface 
waters or to the atmosphere. 

Therefore, to demonstrate compliance with this closure performance standard, the following 
sections discuss each of these requirements. 

6.1.1 

No further maintenance of the SEP AOC is required for the following reasons: 

Minimize the Need for Further Maintenance 

The concrete pads associated with RCRA Units 21 and 48 were closed by removal. 

Contaminated soil beneath the concrete pads associated with RCRA Units 21 and 48 was 
removed. 

Segments of the OPWL, valve vaults associated with the OPWL, and collection sumps 
associated with drainage tiles and the leak detection system were removed. 
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Contaminated soil around the OPWL, valve vaults, and collection sumps were removed. 

Contaminated soil from PAC 900-1310 was removed. 

0 Soil removal was not necessary for purposes of reducing the long-term stewardship 
obligations of the SPP treatment system. 

No leachate is being generated from the current SEP configuration. 

The SEP liner material at the surface, as it currently exists, does not contribute to risk. 

The concentration of contaminants in soil does not exceed an HI of 1 for a WRW. 

The concentration of contaminants in soil does not pose an unacceptable hazard to ecological 
receptors. 

All surface and subsurface soil contaminants are below RFCA Tier I ALs .  

Contaminant concentrations are below the proposed soil ALs (DOE, et al. 2OO2), with the 
exception of manganese, which was determined not to be statistically above background. 

0 

0 

. 

The total cancer risk to a WRW due to RCRA constituents is 3E-07, which is well below 
target risk of 1E-05 for a WRW scenario. 

6.1.2 

Because the source of contamination associated with the SEP (wastewater and sludge) has been 
removed, the potential for post-closure escape of hazardous waste has been eliminated. In 
addition, both the liner material and surrounding soil are determined not to contain hazardous 
waste above a 1E-05 risk to a WRW. In addition, the liner material does not exhibit the toxicity 
characteristic for D004-DO11 metals and is not considered a DOOl, D002, or DO03 hazardous 

Post-Closure Escape of Hazardous Waste 

waste. 

6.1.3 Post-Closure Escape of Hazardous Constituents 

Because the source of hazardous waste has been removed, and both the liner material and soil do 
not contain hazardous waste above the 1E-05 risk to a WRW, the potential for post-closure 
escape of hazardous constituents does not present a situation adverse to the long-term protection 
of human health and the environment. 

6.1.4 Post-Closure Escape of Leachate 

Because all hazardous waste has been removed, and remaining constituents are below risk-based 
levels, the potential for post-closure escape of leachate has been minimized. Currently, no 
leachate exists from the SEP. 
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6.1.5 Post-Closure Escape of Contaminated Runoff 

Both the liner material and soil have been determined not to contain hazardous waste above the 
1E-05 risk to a WRW. Therefore, the potential for post-closure escape of contaminated runoff 
has been minimized. 

6.1.6 Post-Closure Escape of Hazardous Waste Decomposition Products 

Because all hazardous waste has been removed, and the liner material and remaining soil do not 
contain hazardous waste above the 1E-05 risk to a WRW, the potential for post-closure escape of 
hazardous waste decomposition products has been minimized. 

This PAM is proposing a NFA designation for the SEP AOC, because the SEP meet the 
alternative RCRA closure requirements by achieving cleanup to the 1E-05 risk for a WRW and 
complies with the closure performance standard in 6 CCR 1007-3, Section 265.1 1 l(a) and (b). 

6.2 IHSS 101 

Without additional remedial action, the SEP area, including MSS 101, is protective of human 
health and the environment because the total carcinogenic risk to a WRW for RCRA constituents 
is 3E-07 and for radiological contaminants is 2E-06. The HI for non-carcinogenic effects is less 
than 1 .O. Contaminant concentrations remaining are below the ecological AL (DOE, et al. 2002) 
for target species. In addition, all surface and subsurface soil contaminant concentrations are 
below RFCA Tier I ALs for open space; all surface and subsurface soil contaminant 
concentrations are below the proposed RFCA ALs (DOE et al. 2002) resulting in a lifetime 
excess cancer risk of 1E-05 to a WRW. Consequently, no further remedial actionis required for 
MSS 101. 

, 

6.3 Summary 

Table 6- 1 summarizes the activities required for completion or closu,re of the SEP and the 
various other units that exist within IHSS 101. 

7.0 ENVIRONMENTAL IMPACTS 

Paragraph 95 of RFCA specifies that National Environmental Policy Act (NEPA) values will be 
included in RFETS decision documents (DOE, et al. 1996). While environmental consequences 
&e addressed in part throughout the decision document, this section of the document specifically 
examines environmental impacts and satisfies the RFCA requirement for a NEPA-equivalent 
assessment. 
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Mechanism For Completion 

RCRA Closure using altcrnntive closure rcquircmcnts, achicving 10" risk 
and an HI < I  to a WRW for RCRA constituents. COCs i n  soil do not 
pose a hazard to ecological receptors". NFA determination for remaining 
contaminants using RFCA Tier I ALs. achieving l o '  risk to a WRW. HI 
<I, and are below proposed soil ALs (October 2002)'*. 
A portion of the line was removed, remaining lines are > 3 feet 
belowgrade, and the soil in  areas of known releases is below RFCA Tier I 
ALs. 
RCRA closure by removal of the aboveground line. 

. 

I 
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Completion 
Documentation 
PAM and HRR 

Closeout Report 
and HRR for 
IHSS and PACs 

Table 6-1 
Completion Table I11 

ALs. 
RCRA closure by removal of concrete pads and soil to RFCA Tier I ALs. 

Removal of soil to RFCA Tier I ALs. 
(Recent analytical results indicate radionuclides, nitratelnitrite and metals 
< Tier I I  ALs, except arsenic <Tier I ALs.) 

0 

Risk at IE-05 and HI cI to a WRW for all contaminants. 
COCs in soil do not pose a hazard to ecological receptors. 
Radiological contaminants are below RFCA Tier I ALs. 
Groundwater contaminants that are also in soil are below Tier I I  soil 
ALs. 
Remaining contaminants are below proposed soil ALs (10/2002).'x 

Unit Name 

SEI' 

A portion of OPWL. 
sumps and valve 
pits 
A portion of 
N P W L ' ~  

MST line- 
Pcrmacon Concrete 
Pad 
Clnrilicr and 308A 
pumphouse 
Concrete Pads 
ITS Water Spill 

Entirc Arca 
considered SEP 
AOC 

RCRA Unit/IHSS/PAC 

RCRA Interim Sinius Unit (No 
number), IHSS 101, and PAC 
000-101 

Portions of IHSSs 121 and 
149. I (no PAC number) 

A portion (Box 5gt Building 
910 to UBC Site 774 fence) of 
RCRA Unit 374.3 and PAC 
000-504 (no IHSS number) 
No specific IHSS or PAC2" No. 
RCRA Permitted Unit 21 (no 
IHSS or PAC number) . 
RCRA Interim Status Unit 48 
(no IHSS or PAC number) 

PAC 900-1310 (no IHSS NoTT- 

Required 
Completion Activity 
RCRA Closure Ibr 
RCRA JJnit. and 
NFA for IHSS and PAC 

NFA for IHSSs 

Partial R C ~ A  closure 
and NFA for PAC 

None 
RCRA closure 

RCRA Closurc 

NFA for PAC 

PAM 

After consultation with the regulatory agencies, i t  was determined that there is one elevated concentration of lead ( 1  2 1 mgkg) above the ecological AL (97.7 
mgkg), which was determined not to be an impact to target species. 

The maximum surface soil manganese concentration exceeds the proposed soil ALs (DOE et al. 2002), however manganese was determined not to be 
statistically above background in the risk assessment and it was not identified as a COC. The maximum subsurface soil arsenic concentration (24.6 m a g )  
exceeds the proposed soil AL (22.2 m a g ) ;  however, this concentration was detected at a depth of I3 feet, which was, therefore, not included in the risk 
assessment, and arsenic was not identified as a COC. 

The NPWL has multiple RCRA unit numbers associated with it. RCRA Unit 374.3 only represents the portion of the NPWL located within IHSS 101. 
"This line could be associated with the Interceptor Trench Pumphouse, PAC NE-1409, which received NFA approval in 2001. 

17 

I R  

I9 
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In general, this PAM demonstrates that the SEP can be left in their current condition without 
presenting an unacceptable risk to human health and safety or the environment. Closure of the 
SEP, without implementing best management practices (BMPs) such as leveling the berms and 
ponds, will not affect or will have very minor effects on air quality, groundwater, ecological 
resources, soil and geology, and human health and safety. The visual appearance of the SEP will 
not match the appearance of a native grassland, and reestablishment and maintenance of native 
vegetation may be more difficult than on a contoured surface; however, these effects would not 
be significant. Surface water will collect in the SEP after rains or snowfall; generally, the 
collected water will evaporate. While sampling of water in Pond 207-A demonstrates that most 
parameters will pass surface water standards, if activities are planned in or around the SEP, 
surface water will be removed and managed per existing Site procedures (for example, for 
incidental water). 

Implementation of BMPs will have more notable impacts, which will be both beneficial and 
adverse. In most aspects, the impacts will be positive and lasting. Positive impacts will occur by 
reducing or eliminating movement of and exposure to residual contaminants from the SEP, by 
increasing wildlife habitat, and through an improvement in the appearance of the area. Adverse 
impacts are limited to temporary effects, such as increased air emissions from the use of heavy 
equipment, potential erosion during remedial activities, and increased risks to safety during 
remedial operations. Both social and environmental impacts associated with the BMPs were 
considered. The following sections discuss the impacts from the BMPS; some issues are briefly 
discussed in the following paragraphs only. 

The SEP project does not affect compliance with the Historic Preservation Act of 1966. Because 
the project area has been disturbed previously, and most of the subsurface will not be further 
disturbed, the discovery of archeological or historic artifacts is very unlikely. If such artifacts are 
encountered, work will be stopped and appropriate R E T S  procedures will be followed. 

Equipment used and dust generated during the BMP activities will be visible temporarily, and 
dust-control measures, such as watering, will be used as needed. Long-term, reclamation of the 
area will provide a more natural appearing landscape. Noise levels will be temporarily elevated 
during BMP activities, however, they are not expected to exceed levels commonly encountered 
during highway construction projects. Sensitive human receptors are not found near the SEP; 
therefore, noise is not a concern. 

In accordance with Executive Order 12898, potential impacts on minority and low-income 

will not lead to offsite indirect effects on nearby populations. Disproportionately high and 
adverse human health or environmental effects will not be imposed on these populations. The 
BMP activities will provide short-term employment for a limited number of people (less than 1 
percent of currently employed R E T S  personnel), and socioeconomic effects of the activities will 
be minimal. 

i populations were considered. The activities will occur on site away from inhabited areas, and 

7.1 Air Quality 

Implementation of the BMP will impact air quality; however, the impacts to air quality will be 
temporary, and will primarily occur from the opqration of construction equipment. Fugitive dust, 
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including total suspended particulates (TSP) and particulate matter less than 10 micrometers in 
aerodynamic diameter (PMlo), is of greatest interest. 

Fugitive dust emissions are estimated by identifying the types and capacities of the construction 
equipment to be used, duration of activities, the area or volume of soil to be disturbed, travel 
distances, environmental conditions, and use of an emission factor for each category of 
operations. The estimates use factors and equations for estimating emissions from the 
Compilation of Air Pollutant Emission Factors, AP-42, 5 I h  Edition, Volumes 1 and 2 (EPA 
2000). 

Fugitive dust emissions were estimated using factors for bulldozers, graders, and scrapers for the 
purpose of moving berms and importing 35,000 cubic yards of soil. The work includes 
contouring the entire site, and is estimated to last for 6 weeks at 40 hours per week. 

Total projected emissions are 5.5 tons TSP, and 2.3 tons PMlo (AQM 2002). The fugitive dust 
quantities are total amounts for the entire project. Most fugitive dust emissions will fall back to 
the ground at the SEP. The fugitive dust will include several nonradiological components that 
are specifically estimated. The following emissions are total amounts for the entire project on an 
annual basis: arsenic (6E-03 pounds); cadmium (3E-01 pounds); chromium (10E-02 pounds); 
and manganese (6E+00 pounds). Monitoring these emissions is conducted with special attention 
to a specified level of concern of 250 pounds per year; therefore, these emissions are not 
significant. 

Radiological emissions are based on the initial surface soil screening. The modeled result for the 
SEP activities is 2.9E-03 mrem per year effective dose equivalent (EDE) to the maximally 
exposed individual (person most greatly impacted by the activities). The modeled EDE is well 
below the threshold monitoring level of 0.1 mrem per year, and radiological emissions are not 
significant. 

7.2 Surface Water 

The SEP are situated on a level area and cover about six acres. The entire SEP AOC covers 
approximately 33 acres. Surface water consists of small amounts of water in the ponds; water in 
the ponds will be removed prior to the berms being pushed in. Surface water concerns are 
related to runoff and the effects on nearby drainages. 

During contouring of the area, soil can be transported by runoff from precipitation events. The 
ground surface north of the SEP slopes steeply downward toward North Walnut Creek; however, L 

surface water flow is intercepted by open channels and stormwater culverts. 

Surface water monitoring will be conducted as part of the Sitewide IMP to ensure that 
contaminant concentrations are not increasing, and that water quality standards are met. 

7.3’ Groundwater 

Groundwater quality in the area of the SEP will not be directly affected by BMP activities. 
Groundwater is not directly addressed by this PAM; remedial actions for groundwater are 
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considered in other plans. For example, the groundwater plume under and downgradient of the 
SEP is being addressed as part of the ongoing SPP IM/IRA. 

The long-term indirect effect of the BMPs will be to direct water away from the area of the SEP, 
and allow greater volumes of water to be captured by plants growing on the site and released 
through the evapotranspiration process. 

7.4 Ecological Resources 

As currently configured, the SEP have little ecological value, and activities to cover and contour 
the SEP will have little short-term impact on ecological resources. The finished site will provide 
33 acres of revegetated open space that will have value for small mammals, songbirds, and 
similar species. The ecological value of the SEP area should increase over time, as the 
surrounding area is also revegetated, and animal species are better able to use the site. The area 
is to be revegetated with native plant species, which will be beneficial; however, but adverse 
impacts could occur if weed species are allowed to infest the area. The controls to ensure that a 
natural vegetative cover is established, and weed growth is prevented, will be identified and 
implemented in the Final Site Corrective Action DocumentRecord of Decision (CADROD). 

7.5 Soil and Geology 

The ponds will be filled with material from the berms (material originally excavated from the 
site) and additional soil will be brought in as fill and topsoil. Contaminated soil within the SEP 
was removed prior to implementing the BMP. Removal of contaminated soil will benefit the 
area as a whole. The use of mixed soil to change the area from an industrial pond use to a more 
natural prairie setting will also be beneficial in terms of soil and soil productivity in the 
remediated SEP area. 

In the borrow site east of the ponds, where fill materials will be obtained, surface soil will be 
removed and soil productivity will be reduced. 

Subsurface geological resources would ndt be affected. Prime or unique farmlands would not be 
affected. 

7.6 Human Health and Safety 

Closure of the SEP is being approached in a manner that identifies and evaluates cumulative 
risks to human health and safety. To ensure protection of,human health and the environment, a 
risk assessment was performed based on COCs within the AOC. In particular, this PAM reviews 
the long-term risk to a hypothetical person subject to the greatest exposure (Le., a future WRW). 
Short-term construction activities, which can pose a direct risk of injury to workers, are also 
evaluated in this PAM. 

BMP activities in the area of the SEP are comparable to typical construction activities (for 
example, operation of heavy equipment); unique or unusual activities are not associated with the 
closure. The activities will be short-term, lasting days to months, and will pose safety risks for 
workers that are similar to other demolition and construction operations. These risks are 
addressed through various controls required at the Site. For example, a project-specific Health 
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and Safety Plan (HASP) will address the entire scope of the project. As part of the HASP, a Job 
Hazard Analysis (JHA) will be prepared that will address each task, the hazards associated with 
that task, and the controls (for example, the use of personal protective equipment [PPE]) needed 
to minimize the risk inherent in that task. These controls and the focus on safety minimize the 
short-term risk associated with the project. 

The long-term health and safety risk associated with the closed SEP is the focus of this 
document. As a primary requirement to closing the SEP, this document looks at future risks to a 
hypothetical most highly impacted person (i.e., WRW). The risks are based on an evaluation of 
COCs, which could have non-carcinogenic and carcinogenic effects on WRWs. This 
conservative approach bounds the maximum impact for offsite receptors or future visitors, 
because the risks to a WRW will be much higher than to any other person. 

Non-radiological health effects from exposure to chemicals using an HI. An HI greater than 1 is 
considered to be a basis for concern. The risk assessment in this PAM finds that the HI for non- 
carcinogenic health effects is well below 1 (0.04). The total cancer risk to a WRW, due to 
exposure to RCRA constituents left at the SEP, is less than 1 excess cancer case per 1 million 
exposed individuals (3E-07), and the total cancer risk to a WRW due to radionuclides 
(principally Am-24 1 and U-235) is 2E-06. These risks are well below the RCRA closure 
requirements for non-radiological contaminants and below the RFCA Tier I ALs for radiological 
contaminants. Therefore, the potential impact to the long-term health and safety of WRWs (and 
other persons) is insignificant. 

7.7 
Irreversible and irretrievable resources are resources that are consumed, committed, or lost. 
Activities discussed in the PAM will irreversibly and irretrievably use or commit resources, but 
will not result in a significant loss of resources. Committed resources include the consumptive 
use of geologic resources and fuel use during construction activities. Fill, clay, sand, and gravel 
will be needed; ihe proposed approach requires a permanent commitment of approximately 
35,000 cubic yards of these materials. Adequate supplies are available locally without affecting 
local demand for these products. Fuel will be consumed by construction equipment and vehicles 
performing the construction, and will not be recovered. 

Irreversible and Irretrievable Commitment of Resources 

7.8 Cumulative Impacts 

Cumulative impacts may result from the combination of incremental impacts from past, present, 
and reasonably f6reseeable future actions. Cumulative impacts could have the potential of being 
more significant than individual impacts due to synergism between types and areas of impacts or 
the individual impacts collectively resulting in significant effects to the environment. 

The Rocky Flats Environmental Technology Site Cumulative Impacts Document (CID) (DOE 
1997) provides a broad-scope environmental impact analysis of activities planned to achieve the 
current R E T S  mission of site cleanup and closure. Environmental issues related to closure in 
general are addressed in that document. Specific activities, such as remediation of the SEP, may 
have cumulative effects, although at this time there are no other activities planned in the vicinity 
of the SEP that are expected to have significant cumulative environmental impacts. 
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Likely activities that would occur in the vicinity of the SEP would include the removal of SEP 
components. Components removed would include, for example, contaminated facility slabs, 
abovegrade waste lines, valve vaults, collection sumps, manholes, utilities and support racks, 
concrete ramps and barriers, soil contaminated by known releases (that is, OPWL, valve vaults, 
and collection sumps), unnecessary groundwater monitoring wells, and lysimeters. 
Decommissioning and demolition activities throughout the Site would continue, and trucking of 
waste and materials would be cumulative with the SEP closure. 

The following types of cumulative impacts may occur: 

0 Implementing the BMP means that approximately 35,000 cubic yards of soil will be brought 
in to this area. While traffic generated by the project will occur at the same time as other 
activities, the vehicle travel will occur on RFETS, and the impact will be temporary and 
insignificant. 

0 Water erosion of the SEP berms could occur if substantial rainfall occurs during remedial 
activities; other projects with exposed soil would also be eroded. Given the generally flat 
area of the SEP, and mandatory erosion controls at RFETS, significant cumulative erosion 
would not be expected. 

Along with the rest of the IA, the revegetated SEP will provide additional habitat for wildlife. 
The effect will be beneficial as long as weed growth is prevented. 

The visual impact of the remediated area will be enhanced as other parts of the Site are also 
remediated. 

8.0 LONG TERM STEWARDSHIP 

This stewardship evaluation describes current site conditions, proposed actions and the 
anticipated effect on current site conditions, and stewardship recommendations. 

8.1 Current Site Conditions 

Based on previous studies and removal actions at the SEP (Sections 2.0 and 3.0), all contaminant 
concentrations ;e less than RFCA ALs in surface and subsurface soil with the exception of 
manganese, which was eliminated as a COC at this site. Radionuclides (Am, Pu, and U) and 
metals (cadmium and chromium) are found in concentrations greater than background in surface 
soil. Radionuclides (Am, Pu, and U) and cadmium are found in concentrations greater than 
background in subsurface soil. Am and U are found in concentrations greater than background in 
the liner material. 

Results of the risk assessment (Section 5.0 and Attachment II) indicate the cumulative HI for 
non-carcinogenic health effects was well below 1.0,(0.04) for R M E  conditions. The total cancer 
risk to a WRW was 3E-07 and 2E-06 for radionuclides before removal of hot spots. Total cancer 
risk to a WRW following removal of hot spots is 1E-06. 
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Surface soil areas exceeding proposed soil ALs (DOE, et al. 2002) for Am-241 and Pu-239/240 
were removed in accordance with ER RSOP Notification #02-08 (DOE 2002b). These removals 
also resulted in removing soil with beryllium and cadmium concentrations greater than ecological 
receptor A h .  Lead concentrations were determined to be significantly lower than background 
values and was eliminated as an ecological COC. 

An evaluation of contaminant concentrations present in surface and subsurface soil associated 
with the ponds indicated there is no source term present that could impact surface water by 
leaching and transport mechanisms. A reactive barrier treatment system is in place north of the 
SEP that collects and directs SEP groundwater flow to two passive treatment cells. The 
treatment system is designed to treat U and nitrate, but is also effective at capturing metals and 
vocs. 

. 

8.2 Proposed Action Memorandum Measures 

NFA is required at SEP; however, several BMPs will be implemented including the following: 

0 

0 

Remove standing water within the ponds; 

Sample and analyze the liner material and soil beneath Pond 207-B South; 

0 Collect additional samples of the liner material and soil beneath Pond 207-C; 

Push in pond berms; 

0 Add clean fill to create a level area; and 

Regrade and revegetate. 

It is anticipated that after the BMPs are completed the risks to receptors will be eliminated 
because surface soil and liner materials will be covered, and contact via inhalation, ifigestion, and 
external exposure to radionuclides and metals will be prevented. 

8.3 Monitoring 

Environmental monitoring, including downstream surface water and downgradient groundwater 
monitoring is being conducted as part of the Sitewide IMP. There are currently eight monitoring 
wells and five surface water-monitoring stations. Additionally, groundwater is monitored to 
measure the effectiveness of the treatment system. 

- 

8.4 Stewardship Actions and Recommendations 

Near- and long-term stewardship requirements are based on residual contamination at the SEP 
AOC. Because the risk assessment results indicate environmental risks are below regulatory 
requirements and potential groundwater impacts are mitigated by the treatment system, near-term 
stewardship actions for the SEP AOC consist of the following: 
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Control excavations through the Site Soil Disturbance Permit process; 

0 Control access to groundwater; and 

e 

Because the risk assessment results indicate environmental risks are below regulatory 
requirements and potential groundwater impacts are mitigated by the treatment system, the long- 
term stewardship actions and recommendations for the SEP AOC are as follows: 

Install fencing and post signs restricting access to the site. 

Continue Federal ownership and control over the site; 

Implement land use restrictions to prevent soil excavation that could access or disturb 
residual contamination. Specific land use restrictions will be discussed in the Site Long- 
Term Stewardship Plan and evaluated along with other institutional controls for 
implementation in the final remedy selection process; 

Maintain the groundwater treatment system; 

Restrict groundwater use; 

Review groundwater and surface water monitoring stations near the SEP when long-term 
monitoring options are evaluated; and 

Maintain environmental data and other relevant data. 

These recommendations may change based upon other future Site remedial activities. 

9.0 BEST MANAGEMENT PRACTICE ACTIONS 

Because no additional actions are needed foi purposes of demonstrating closure under RCRA, 
the berms will be pushed into'the ponds, and the area will be graded and vegetated as a BMP. 

The BMPs will involve removing any standing water within the ponds, pushing in the berms, 
adding clean fill to create a level area, and grading and vegetating the area. These actions will 
commence as a BMP, after completion of activities described under the ER RSOP notification. 
This includes removal of SEP components (for example, facility slabs, abovegrade waste lines, 
valve vaults, collection sumps, manholes, and other utilities), contaminated soil, lysimeters, and 
unnecessary groundwater monitoring wells that were abandoned. Contaminated soil associated 
with PAC 900- 13 10 has also been removed. Pond liners, the OPWL, drainage tiles, and leak 
detection lines will remain, as well as some groundwater monitoring wells. Water within the 
ponds will be sampled and managed based on analytical results (for example, use for dust 
suppression or transported to the Building 89 1 wastewater treatment facility). Clean fill dirt 
(approximately 12,000 cubic yards) and topsoil will be brought in to create a level area. The 
source of the fill may be an area between IHSS 165 and the North Perimeter Road. Grading will 
be performed to conform to the topography of the surrounding area (that is, tied in uniformly 
with existing contours) and provide adequate site drainage. Slopes will be kept to a minimum to 
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reduce erosion. The area will be vegetated with native grass species. All work will be performed 
to comply with Site Environment, Safety and Health requirements, including ALARA and 
stewardship requirements. Long-term adverse impacts from the activities are not expected. 

When pushing in the berms, the bottom liner material will not be breached. Perching of 
groundwater in this area is not anticipated because a few of the ponds have cracks in the liners, 
some of the ponds will contain a few additional holes from lysimeters previously located within 
the ponds and from recent samples taken through the liners, the bottoms of the ponds are sloped 
to one corner, and a sandy fill material exists beneath the ponds. (The B-series ponds slope 
toward the northwestern comer. The A and C ponds slope toward the northeastern comer.) In 
addition, a majority of the sidewalls will be removed after the berms are pushed in, which will 
allow precipitation to flow out laterally. If, after the area is regraded and revegetated, water is 
observed to be perching in this area, equipment will be brought in (for example, GeoProbe TM) 
for purposes of breaching the liner-material in additional locations. 

Environmental monitoring, including downstream surface water and downgradient groundwater 
monitoring, will also be conducted as part of the Sitewide IMP to ensure that contaminant 
concentrations are not increasing and that water quality standards are being met. (Refer to IMP 
[DOE 199-1 and Final Solar Ponds Plume Decision Document [DOE 1999al.) Monitoring 
results will be used to determine whether additional remediation is warranted. 

9.1 Worker Health and Safety 

All work under this proposed action will be controlled using the Site Integrated Safety 
Management System (ISMS) and the Integrated Work Control Program (IWCP). A project- 
specific HASP will be developed to address the safety and health hazards of project execution 
and specify the requirements and procedures for employee protection. The Occupational Safety 
and Health Administration (OSHA) construction standard for Hazardous Waste Operations and 
Emergency Response, 29 Code of Federal Regulations (CFR) 1926.65 will be used as the basis 
for the HASP. In addition, DOE Order 5480.9A, Construction Project Safety and Health 
Management, applies to this project. This Order requires preparation of an Activity Hazard 
Analyses (AHA) for each task, which includes identifying each task, the hazards associated with 
each task, and the controls necessary to eliminate or mitigate the hazards. The AHAs will be 
included in the HASP. 

' 

Data and controls will be continually evaluated. If field conditions were to vary from the planned 
approa,ch (for example, when unanticipated hazards are encountered, such as contaminated debris 
and airborne contamination), an AHA would be prepared for the new conditions, and work 
would proceed according to the appropriate control measures. 

9.2 Water Management 

If belowgrade lines are encountered when pushing in the berms, special care will be taken to 
ensure that no liquids remaining in waste lines are released to the environment. Lines will be 
flushed into drums and then plugged. 

i 



Revision: 1 
Page 52 

Solar Evaporation Ponds, Draft Proposed Action Memorandum 
Date: 09/02 

During construction activities, silt fences will be used to minimize soil transport. Temporary 
berms could also be used to control stormwater runon and runoff and related erosion. If water 
were to accumulate in the ponds during backfilling operations, the water will be handled 
according to the practices specified in the Control and Disposition of Incidental Waters (Kaiser- 
Hill 1998). However, work will be conducted during the dry season; as such storm events are not 
expected to generate significant runoff and water accumulation problems. 

9.3 

Routine sitewide monitoring will be conducted during project execution. The Kaiser-Hill, L.L.C. 
Air Quality Management group maintains the RFETS Radioactive Ambient Air Monitoring 
Program (RAAMP), which monitors the perimeter of RFETS continuously with samples 
collected and analyzed on a monthly basis. The RAAMP sampling network also includes 
monitoring stations inside the perimeter of RFETS, from where samples are collected but not 
analyzed unless conditions warrant additional analysis. 

Air Quality Management and Monitoring 

Dust suppression will be performed to minimize the potential for particulate dispersion. Wind 
speed and direction are monitored continuously at RFETS, and these data are available through 
the shift superintendent. 

9.4 Waste Management 

Very little waste (e.g., PPE) will be generated during the backfilling and seeding operations. The 
existing berms and liners will not be removed, but instead will be pushed into the ponds. Almost 
all of the waste will be generated under other actions (Section 3.0). All waste generated will be 
managed according to Site procedures and regulations. 

10.0 ADMINISTRATIVE RECORD 

This section identifies the documents that constitute the Administrative Record (AR) file for this 
decision. After completion of the public comment period, all comments received from the 
public, the responsiveness summary, and the approval letter will be incorporated into the AR file. 
Approval of this decision document approval by the regulatory agencies of the projects’s AR file. 
The following documents constitute the AR file: 

0 CDPHE, 1995, CDPHE Letter to DOE regarding comments on the Proposed OU 4, SEP, 
IM/IRA Decision Document, February 1995; (Administrative Record # 1101-A-000289). 

0 DOE, CDPHE, and EPA, 1996, Rocky Flats Cleanup Agreement, July 19, 1996 (as updated). 

0 DOE, 199 1 - 2001, Historical Release Reports and Annual Updates. 

DOE, 1992, Final Proposed IM/IRA Decision Document for the SEP, OU 4, DOE, February. 

0 

DOE, 1992, Final Phase I RFyRI Work Plan, OPWL, February. 

DOE, 1992, Final Phase I RFVRI Work Plan, SEP, January 1992, a!! revised May 1992. 
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DOE, 1992, Final TM 1. Vadose Zone Investigation, SEP, OU 4, December. 

DOE, 1993, Final TM 2 to Final Phase I RFVRI Workplan, Modifications to Field Activities, 
SEP, OU 4, June. 

DOE, 1993, Final TM 3 to Final Phase I RFVRI Workplan, Modifications to Field Activities, 
SEP, OU 4, June 1993. 

DOE, 1993, Final TM 4 to Final Phase I RFVRI Workplan, Modifications to Field Activities, 
SEP, OU 4, June. 

DOE, 1993, Historical Release Report for the Rocky Flats Plant, Second Quarterly Update, 
October 1, 1992 to January 1, 1993, Rocky Flats Plant, Golden, Colorado. 

DOE, 1994, Final Phase II RFYRI Work Plan, SEP, September. 

DOE, 1995, OU 4 SEP IM/IRA Environmental Assessment Decision Document, DOE 
February. 

DOE, 1997, Cumulative Impacts Document. 

DOE, 1999, Final Solar Ponds Plume Decision Document. 

DOE, 2001, Industrial Area Sampling and Analysis Plan. 

DOE, 2002, Final ER RSOP for Routine Soil Remediation. 

DPE, 1998, Solar Evaporation Ponds Closure Plan, July. 

DOE, 2002, ER RSOP for Routine Soil Remediation Notification # 02-08. 

DOE, 2002, IASAP Addendum # 02-07. 

DOE, 2002, Minor Modification for the Final Solar Ponds Plume Decision Document. 

DOE 2002, Draft Closeout Report for SEP AOC. 

DOE, 2002, Groundwater Monitoring Program for 2001 Quarterly Updates. 

DOW, 1974, External Letter from DOW to RFAO regarding Disposition cf Water from 
Sanitary Landfill. 

EG&G, 1995, EG&G Letter to DOE regarding reminder of decision not to core sample 207B 
South-SRK-026-95,(Administrative Record # 1 10 1 -A-00007). 

EG&G, 1993, Background Geochemical Characterization Report. 

EG&G 1995, Geologic Characterization Report for RETS,  Volume I. 
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EPA, 1989, EPA Letter to Colorado Department of Health regarding the transfer of liquids 
between the solar ponds, February (Administrative Record ## A-OU04-000 180). 

Kaiser-Hill, 2002, WARP Work Plan Addendum for SEP. 0 

0 RMRS 1995, Solar Evaporation Pond 207C Characterization Report for RFETS. 

RMRS 1999, Final Closeout Report, Building 788 and Clarifier Tank. 

RMRS 1999. Final Solar Ponds Plume Decision Document. 

0 RMRS 1996, Management Plan for ITS Water. 

11.0 RESPONSIVENESS SUMMARY 
Responses to comments are included in Attachment HI of this document. Specific responses 
address the following comments: 

Rocky Flats Coalition of Local Governments (RFCLOG) Comments dated October: 15,2002; 

0 CDPHE Comments dated October 9,2002; and 

Rocky Flats Citizen Advisory Board (RFCAB) Comments dated November 7,2002 
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AQM, 2002, Solar Pond Remediation PAM Calculations, RFETS, September 19. 

CDPHE, 1992, May 8, 1992, letkr to DOE regarding conditional approval of Final Phase I 
RFI/RI Workplan, Solar Evaporation Ponds (OU 4), Rocky Flats Plant, Golden, Colorado, 
January. 

CDPHE, 1993, August 17, 1993, letter to DOE approving TM-2, Modification to Field Activities 
to the Final Phase I RFI/RI Workplan (OU 4) Solar Evaporation Ponds, Rocky Flats Plant, 
Golden, Colorado, March. 

CDPHE, 1995a, January 4, 1995, letter to DOE regarding the determination of “empty” status for 
OU-4 Solar Evaporation Ponds (Administrative Record ## I10 1 -A-W288) January. 

CDPHE, 1995b, April 11, 1995, letter to DOE regarding comments on the Proposed OU 4, Solar 
Evaporation Ponds, Interim Measurehterim Remedial ActionEnvironmental Assessment 
Decision Document, February 1995 (Administrative Record # I101 -A-W289) April. 

I 

DOE, 1988, Solar Evaporation Ponds Closure Plan, Rocky Flats Plant, Golden, Colorado July. 

DOE, 1992a, Final Proposed W R A  Decision Document for the SEP, Operable Unit 4, Rocky 
Flats Plant, Golden, Colorado, February. 
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DOE, 1994b, Historical Release Report for the Rocky Flats Plant, Ninth Quarterly Update, July 
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DOE, 1994c, Final Phase II RCRA RFI/RI Work Plan, OU 4, SEP, RFER-94-00040, Rocky 
Flats Plant, Golden, Colorado, September. 

DOE, 1995a, OU 4 SEP, IM/IRA Environmental Assessment Decision Document, Rocky Flats 
Plant, Golden, Colorado, February. 

DOE 1995b, January 6, 1995 Letter to CDPHE regarding the status of meeting the OU 4 
milestone of removing sludge and water from all the solar ponds. 

DOE, 1995c, Historical Release Report for the Rocky Flats Plant, Eleventh Quarterly Update, 
January 1, 1995, to March 3 1, 199 1, Rocky Flats Plant, Golden, Colorado. 

DOE, 1997, Rocky Flats Environmental Technology Site Cumulative Impacts Document, Rocky 
Flats Environmental Technology Site, Golden, Colorado, June. 

DOE, 1999a, Final Solar Ponds Plume Decision Document, Rocky Flats Environmental 
I Technology Site, Golden, Colorado, June. 

DOE, 1999b, Integrated Monitoring Plan, Rocky Flats Environmental Technology Site, Golden, 
Colorado. 

DOE, 2001, Quarterly Report for the Rocky Flats Groundwater Treatment Systems, 2001 4'h 
L Quarter, Rocky Flats Environmental Technology Site, Golden, Colorado. 

DOE, 2002a, Final Environmental Restoration RFCA Standard Operating Protocol for Routine 
Soil Remediation, Rocky Flats Environmental Technology Site, Golden, Colorado, January. 

DOE, 2002b, Environmental Restoration RFCA Standard Operating Protocol for Routine Soil 
Remediation Notification # 02-08, Rocky Flats Environmental Technology Site, Golden, 
Colorado, July. 

DOE 2002c, Minor Modification to the Final Solar Ponds Plume Decision Document, Rocky 
Flats Environmental Technology Site, Golden, Colorado, June. 
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DOE, 2002d, Environmental Restoration Industrial Area Sampling and Analysis Plan Addendum 
#IA-02-07, Rocky Flats Environmental Technology Site, Golden, Colorado, July. 

DOE, 2002e, Draft Closeout Report Solar Evaporation Ponds Area of Concern, Rocky Flats 
Environmental Technology Site, Golden, Colorado, December. 

DOE, CDPHE, EPA, 1996, Final Rocky Flats Cleanup Agreement, Rocky Flats Environmental 
Technology Site, Golden, Colorado, July. 

DOE, CDPHE, EPA, 2002, Draft Modification to the Rocky Flats Cleanup Agreement, Rocky 
Flats Environmental Technology Site, Golden, Colorado, November. 

DOW, 1974, External Letter from M.A. Thompson, Environmental Sciences and Waste Control 
of DOW Chemical to B.W. Colston, Manager of RFAO, USAEC on March 19, 1974 regarding 
the Disposition of Water from Sanitary Landfill (Environmental Record Database, Image 
Volume oooO2, Unique Control Number oooO1031). 

EG&G, 1994, Technical Memorandum No. 1, Addendum to Phase I RFI/RI Work Plan Field 
Sampling Plan Volume I, Part A Outside Tanks, OU 9 Original Process Waste Lines, Rocky 
Flats Plant, Golden, Colorado, May. 

EG&G, 1995a, Geologic Characterization Report for the Rocky Flats Environmental Technology 
Site, Volume I of the Sitewide Geoscience Characterization Study, Rocky Flats Plant, Golden, 
Colorado, March. 

EG&G, 1995b, Hydrogeologic Characterization Report for the Rocky Flats Environmental 
Technology Site, Volume II of the Sitewide Geoscience Characterization Study, Rocky Flats, 
Golden, Colorado, April. 

EG&G 1995c, February 21, 1995 Letter to DOE regarding Reminder of Decision Not to Core 
Sample 207B South-SRK-026-95, Administrative Record # 1 101 -A-00007. 

EG&G, 1995d, Groundwater Geochemistry Report for the Rocky Flats Environmental 
Technology Site, Volume III of the Sitewide Geoscience Characterization Study, Final Report 
January. 

EPA, 1989, Letter to CDH; Mr. Gary Baughman regarding the transfer of liquids between the 
solar ponds, Administrative Record #A-OU04-000180, February 27. 

EPA, 2000, AP-42: Compilation of Air Pollutant Emission Factors, Mobile Sources Volume II: 
Mobile Sources (AP-42), pending 5th edition, Office of Transportation and Air Quality, 
November 24. 

ERM, 1996, OU 4 SEP, Phase I1 Ground Water Investigation, Final Field Program Report, 
Rocky Flats Plan, Golden, Colorado, February. 
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Kaiser-Hill, 2001, Actinide Migration Evaluation Advisory Group: January 8-9,200 1 Meeting 
Minutes. 

Kaiser-Hill, 2002a. Well Abandonment and Replacement Program, Work Plan Addendum for the 
Solar Evaporation Ponds, Rocky Flats Environmental Technology Site, Golden, Colorado, July. 

Kaiser-Hill, 2002b, Fourth Quarter RFCA Groundwater Monitoring Report for Calendar Year 
2001 , Rocky Flats Environmental Technology Site, Golden, Colorado, May. 
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RMRS, 1995, Solar Evaporation Pond 207C Characterization Report for the Rocky Flats 
Environmental Technology Site, Rocky Flats Environmental Technology Site, Golden, Colorado, 
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RMRS, 1996, Management Plan for the ITS Water, Rocky Flats Environmental Technology Site, 
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RMRS, 1997, SPP Remediation and ITS Water Treatment Study, Rocky Flats Environmental 
Technology Site, Golden, Colorado. 

RMRS, 1999a, Final Closeout Report, Building 788 and Clarifier Tank, RCRA Closure 
Decommissioning Project, and Summary Report of RCRA Closure Activities for Unit 2 1 and 
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Attachment 1 presents an evaluation of data adequacy used to support and quantify risk 
calculations submitted for the Solar Ponds. The evaluation includes a lognormal power 
calculation, distributional testing, geostatistics, derivation and comparison of upper 95 % 
UCLs, and assessment of the impact that hot spot removal has on reported risk results. A 
spatial analysis and evaluation of the Bootstrap technique are also provided. 

Data evaluation was focused on those contaminants that dominated risk. Receptor 
exposure to nonradiological noncarcinogens present in surface soils resulted in a 
relatively low hazard index of only 0.04 and was, therefore, not of concern. Exposure to 
nonradiological carcinogenic COCs resulted in a total risk associated with surface soils of 
2.7E-07 and 2.9E-09 in subsurface soils for a total of 3E-07 risk to a wildlife refuge 
worker. Exposure to radiological carcinogenic radionuclides dominated risk with 
individual risks for surface soil (2E-06), liner (1E-07), and subsurface soils (3.9E-08) and 
a total risk of 2E-06. Total risk was primarily due to external exposure and ingestion 
pathways to surface soils. Total risk for surface soil was the only observed risk to exceed 
1 E-06. Accordingly, the data adequacy evaluation was focused on the radionuclides 
present in surface soils. 

1.0 Power Calculation 
A power calculation was performed for surface soil radionuclides using Sum of Ratios 
(SOR) data. Various distributional tests were used to demonstrate lognormality of the 
data. The Coefficient of Variation, Filliben, Geary, Skewness/Kutosis tests all confirmed 
lognormality at an alpha level of 0.05. Only the Studentized Range Test failed 
lognormality. 

The Gilbert (1987) Equation 13.23 was then used to estimate the number of samples 
required at the 95% confidence level. A relative error of 10% was assumed f0r.a 1-Tailed 
test. Results indicated that 66 samples would be required for radionuclides preseht in 
surface soil. The existing risk assessment used 69 to 72 samples to determine risk 
estimates for radionuclides. This calculation was performed to support a determination of 
sample adequacy and not to quantify risk based on a UCL of a median concentration. 

2.0 Distributional Testing 
DOE has performed both normality and lognormality checks for surface radionuclide, 
surface nonradionuclide, subsurface radionuclide, and subsurface nonradionuclide SOR 
data using EPA’s Quality Assurance Management Staffs DataQuest statistical software. 
DataQuest is the companion software to the EPA’s QNG-9 guidance document on Data 
Quality Assessment and performs quantitative tests on data. This quantitative method is 
preferable to and compliments qualitative approaches such as histograms, probability 
plots, and quantile plots. Table 1 presents the results. 

b 
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Table 1. Summary of Distributional Testing 

Strata & COC 

CV = Coefficient of Variation test 
S/K = Skewness/Kurtosis test 
S.R. - Studentized Range test 

Table I indicates that the data are not normally distributed for any strata or COC group. 
In addition, most data were also not lognormally distributed. Surface radionuclides faired 
best, passing four of the five tests for lognormality using an alpha of 0.05. Based on this, 
DOE considers using lognormal statistics for the surface radionuclide data to be 
acceptable. However, the other three stratdCOC groups failed multiple tests for 
normality and lognormality. Therefore, these data are neither normal nor lognormal at an 
alpha of 0.05 and require the use of non-parametric testing. Histograms for these Ln- 
transformed data sets appear below in Figures 1 through 4. Figures were created using 
EPA’s GeoEAS software. 

, 

Figure 1. Surface Soil Rads 
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Figure 2. Surface Soil Non-Rads 

Figure 3. Subsurface Soil Rads 

Figure 4. Subsurface Soil Non-Rads 

EPA recommends using the Bootstrap approach to UCL calculation when data 
distributions are neither normal nor lognormal. The SEP Risk Assessment used the 
Bootstrap method to quantify UCLs. This position is stated in EPA technical paper “The 
Lognormal Distribution in Environmental Applications” by Singh, et al. (1997). Use of 
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the Bootstrap methodology is also supported in the User’s Guide to EPA’s PRO-UCL 
software released in April of 2002. The Bootstrap method is bounded by the minimum 
and maximum values observed in the data set. However, virtually all statistical tests are 
limited by this constraint. Use of lognormal statistics can create data values that are 
outside the bounds of those values actually observed. 

In addition, use of lognormal statistics is limited when data have outliers, non-detects, 
small sample size, and the presence of multiple populations (EPA, 1997). A data set 
might appear lognormal due to these constraints and estimates assuming lognormality 
will overestimate the uncertainty term for concentration and therefore overestimate risk. 
Radiological data have negative concentrations and relatively large variances that can 
present technical difficulties in using lognormal statistics. 

Distributional testing was also conducted for individual surface soil COCs. Data 
normality and lognormality were tested using the Shapiro-Wilks test on the raw data and 
Ln-transformed data. Results are presented in Table 2 and Attachment A. All individual 
COCs were not normally distributed. Am-24 1, Pu-239, and U-235 were lognormally 
distributed and all other surface soil COCs were neither normally nor lognormally 
distributed. Graphical results for each COC are shown in Attachment A. 

Cadmium 
Chromium 

Am-24 1 
Pu-239 

Table 2. Shapiro-Wilks Test Results 

<o.OOo 1 <o.ooo 1 
<o.OOo 1 <o.OOo 1 
<o.ooo 1 0.209 
<o.ooo 1 0.20 1 

Radionuclide I 

U-235 
U-234 

Normality 
P(O.05) 

<o.OOo 1 0.04 
<o.OOo 1 <O.OOol 

Lognormality 
P(O.05) 

I U-238 I <o.OOo 1 I <o.OOo 1 

3.0 Geostatistical Spatial Analysis 
The distributional assumption of lognormality holds for the surface radiological data set. 
In fact, only Am-241, Pu-239, and U-235 were lognormally distributed. However, this 
does not solve the problem of how to calculate UCLs in the other data sets. An approach 
that could be used consistently for each type is desirable. DOE investigated the use of 
geostatistical methodologies to determine if they could provide such a consistent method. 
Variograms were run on COCs in the SEP area. Results indicated that good spatial 
correlation was observed, based on the variograms. The observed data started at the 
origin and then demonstrated a steady and continuous rise to the maximum sill. No 
“nugget” effects were apparent in the variogram data. This was true for both individual 
COCs (e.g. Am-241, Pu-239/240, Cd, etc.) and aggregated variables (SOR values). 
Resulting variances from the variograms were then used to conduct polygonal kriging. 
An example variogram for Am-241 is shown below in Figure 5. Variograms for all 
COCs in surface soils are shown in Attachment B. Polygonal kriging was also conducted 

- 5 -  



~ 

Urcc/i f'roposid Ac~irrri Meniorcrirclrtrn 
jirr IHSS 101 md UCUA Clirsitrc. oftlw 
HFETS Soltrr Ewpordoi i  I ' ~ r i i d s  

Attuchmoit I 
I h  to Ad~yrcrcy Eia Iiccr tior i 

Octrrher 2002 

for all COCs and the observed mean (Vlu) and variance (Kv) were used to directly 
calculate UCLs assuming that kriging errors are normally distributed. Standard UCL 
calculations were performed using an estimate of the variance of the mean from 
polygonal kriging and tuos. " - 1  degrees of freedom. An example polygonal kriging map for 
Am-241 is shown in Figure 6. All other kriging maps for other COCs are shown in 
Attachment C. 

Distance (feet) 

Figure 5. Am-241 in Surface Soil 
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I Figure 6. Polygonal Kriging for Am-241 Showing Sampling Locations and Resulting 
Statistics 

- 6 -  



Identification of spatial correlation in a data set immediately indicates that use of 
classical statistical methods for characterizing the 95% UCL for the arithmetic mean 
concentration should be avoided. Such classical methods include the Student’s t-statistic 
for normal distributions and the Land H-statistic for lognormal distributions. These 
methodologies quantify uncertainty in the long-term concentration term without 
consideration of spatial variability present in data derived from environmental sampling 
(EPA 2001). These techniques assume that collected data are randomly and 
independently distributed. However, the SEP data indicate that there is a pattern of 
contamination resulting from release mechanisms and down-wind deposition. Therefore, 
autocorrelation between sample points is present at the site. Because the variogram 
shows that the SEP data are not independent, using classical statistics would violate basic 
fundamental assumptions for the tests, unless the correlations can be accounted for. 
Independent data would show a variogram pattern that starts up the y-axis near the sill 
maximum and randomly varies about the sill as a function of distance. 

Geostatistical methods are specifically designed to incorporate the correlations found in 
the variogram analysis directly into statistical analysis and UCL calculations. In addition, 
the geostatistical estimation technique of kriging does not make any distributional 
assumptions about the data. This technique is also a “best” approach with minimum error 
and “declusters” data that are grouped in close spatial proximity to provide the most 

L appropriate estimates of average concentrations within the entire area. 

Based on the success of variogram analyses and the strong theoretical basis, kriging of 
the data in the surface soils in the SEP was conducted. Data were kriged using two 
different methods. The first method kriged the SEP data COC-by-COC using a 
polygonal kriging approach. Polygonal kriging estimates the average concentration 
within single non-rectangular polygonal shapes across the site using a type of 
“horizontal” approach. Using the kriging mean and kriging standard deviation, a 95% 
UCL was calculated for each COC using a standard formula for classical statistics. Each 
UCL was then divided by the corresponding action level for a target risk of 1E-05 to 
derive an SOR for the SEP. The sum of the Surface Rad SORs using polygonal kriging 
was 1.09. The 95% UCLs for individual COCs developed using polygonal kriging were 
higher than those calculated using the Student’s t classical statistical approach. 

The second approach aggregated SORs for COC concentrations at individual sample 
locations. Compared to the first method, this is a more “vertical” approach. These SOR 
values were then kriged across the SEP area using polygonal kriging. Results indicated a 
95% UCL on the SOR of 0.98, slightly less than the UCL for the horizontal approach. 
The IASAP uses the more conservative “horizontal” approach. 

Both results for the “horizontal” and “vertical” UCL calculations were derived using the 
same existing action levels as used in the SEP Risk Assessment. However, the existing 
action levels’are based on an exposure scenario that includes indoor air exposure and 
continuous external gamma exposure for the wildlife refuge worker. If indoor air and 
continuous gamma exposure are corrected, observed UCLs are reduced by a factor of 
approximately 6. The sum of 95% UCLs/ALs would, therefore, be 1.09/6 = 0.18 and the 
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. 3  . .  95% UCL associated with the aggregated SORs would be 0.9816 = 0.16. Both resulting 
SOR 95% UCLs are well below the limit of I .O. 

To assess the removal of hot spots, the five highest concentrations were replaced with 
approximate background values. The data were then re-kriged using the same 
variograms and new 95% UCLs were recalculated. This approach represents a type of 
“virtual remediation” of the site to demonstrate risk reduction in a post-remediation 
scenario. Results of the horizontal kriging provided a 95% UCL of 0.66 for the SOR and 
a 95% UCL of 0.64 using the vertical approach. Correcting these UCL values for 
exposure assumptions discussed above results in a horizontal and vertical estimate of 
0.1 1 for both approaches. The results, therefore, indicate that the SEP risk is well below 
concern at the 95% level of confidence, before hot spot removal. The resulting SOR 95% 
UCLs following hot spot removal are approximately equivalent to a 1E-06 risk. 

The results indicate that kriging is the most conservative of all the approaches to 
calculating UCLs, with the exception of lognormal UCLs for Pu239 and Am-24 1 .  
Kriging is also, by far the most ‘defensible from a theoretical standpoint. Of the two 
variations on kriging, the horizontal approach (COC-by-COC and corresponding to risk) 
is the most conservative method. The vertical method, however, provides an excellent 
surrogate estimate of total risk and can be used for screening and remediation purposes. 
The horizontal and vertical kriging techniques described are also robust approaches. The 
testing characteristics identified will remain even if Action Levels or if a combination of 
Action Levels is applied to SOR calculations. 

In terms of data sufficiency, the fact that data are spaced closely enough to observe 
spatial correlations on a consistent basis indicates that enough data have already been 

, collected to calculate valid mean and UCL estimates. Using a statistical method (Gilbert 
1987) and a lognormal distribution for surface soil SOR data, approximately 66 samples 
would be required as previously discussed (Section 1.0). Using DOE’S Visual Sample 

‘Plan software to calculate the number of samples by means of EPA’s decision 
performance goal diagram (DPGD), a total of seven samples is required following 
removal of the five highest concentrations present in hot spots (Figure 7). The DPGD 
assumes normal data, so the number of samples recommended (7) must be considered 
low (alpha = 0.05, beta = 0.05). However, approximately 70 samples currently exist in 
the SEP surface soil data set. Even accounting for low bias in the DPGD calculation, an 
order of magnitude should conservatively adjust for the assumption of normality. 

1 
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1-Sample t-Test of True Mean vs. Action Level 
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4.0 Impacts to Risk 
The resulting impact of removing identified hot spots and use of alternative statistical 
methods to derive UCLs are discussed in this Section. 

SS400693 
ss400593 
43793 
SS402893 

4.1 Hot Spot Removal 
The following confirmation sample results were reported as gamma-spec measurements 
for Am-24 1, U-238, and U-235 at hot spot locations. Five samples were collected at each 
hot spot location on a one-meter quadrant. Results are reported as the arithmetic means 
for each location and radionuclide in Table 3 as follows: 

Table 3. Confirmation Sample Results 

CJ46-DR02 0.0 0.16 2.4 
CK46-DROI I .6 0.3 7.4 
CK46-DR02 25.4 0.22 4.4 
CK48-DRO 1 5.3 0.08 3.5 

I Location I Sample# I Am-241 I U-235 I U-238 

I SS403093 I CK48-DR02 I 0.22 I 0.87 I 2.8 

To assess residual risk following removal of hot spots, the above average concentrations 
were used to replace original hot spot concentrations. The 95 percent upper confidence 
limits (95 UCL) of the mean concentrations were then recalculated for use as exposure 
point concentrations. Table 4 below shows the pre- and post-removal means and 95 
UCLs as determined by the Bootstrap method. 
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Radionuclide 

Americium-24 1 
U ran i u m-23 5 
Uranium-23 8 

Table 4. Mean and UCLs Concentrations Before and After Hot Spot Remediation 

Pre-removal Post-removal 
Mean 95% UCL Mean 95% UCL 
9.1 I 14.7 3.08 ’ 5.06 
0.186 0.289 0.144 0.2 I7 
2.73 3.77 2.23 3 31 

The removal reduced the mean and 95 UCL of Am-241 by a factor of almost three. The 
two uranium isotopes were less affected. The total radiological risk was reduced from 2E- 
06 before the removals to 1 E-06 after the removals. 

4.1 Comparison of UCLs 
Table 5 compares UCLs derived from various statistical methods. UCLs computed by 
Bootstrap and Geostatistics were consistently higher than UCLs derived from normal t- 
statistical methods. These two methods therefore do not underestimate the UCL for the 
SEP surface soil data. The~Bootstrap method was used to calculate UCLs for the SEP 
Risk Assessment. 

However, lognormal statistics using Land H produced UCLs for Am-241 and Pu-239 that 
were more then twice all other UCL estimates. At the same time, lognormal statistics 
produced a UCL estimate for U-235 that was even below the t-statistic estimate. 
Lognormal statistics therefore produced UCL estimates that were inconsistent and outside 
the range of all other estimates. EPA has discussed this problem in a Technical Document 
(EPA 1997) 

Table 5. Comparison of 95% UCLs by Statistical Method 

na = Not applicable, distribution not lognormal .at the 0.05 level. 

4.2 Impact on Risk 
The impact of using lognormal, bootstrap, and geostatistics on risk estimates is discussed 
in this section. In addition, the impact on total risk following hot spot removal is also 
addressed. Table 6 shows the existing risk estimates compared to those derived from 
different statistical assumptions and hot spot removal. Surface soil risk dominates the 
estimates of total risk. Use of lognormal statistics increases the estimate of total risk by a 
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factor of two. Risk estimates using Bootstrap (existing risk) and geostatistics are 
consistent for total risk and for individual COCs. Hot spot removal decreases total risk by 
a factor of two as expected. 

Radiological 

Lognormal Geostistical Hot spot 
UCLs UCLs Removal 

Existing Risk 

I .2E-06 2.OE-06 4.2E-06 2. I E-06 
2E-06 4E-06 2E-06 I E-06 

Table 6. Summary of Worker Risk by Assumption 

5.0 Summary and Conclusions 
Statistical and spatial analyses both indicate that sampling at the SEPs is adequate, 
especially in view of the low estimated risk observed. 
Surface Soil Radionuclides dominate total risk to the worker. 
Radionuclides have both lognormal and non-parame tric distributions. 
Metal COCs have non-parametric distributions. 
Lognormal power calculation for surface radionuclides (Am-24 1, Pu-239, U-235) is 
valid and indicates that 66 samples are required vs 69 already collected. 
UCLs derived from Bootstrap and Geostatistics are comparable and consistently 
greater than UCLs from ztatistics assuming a normal distribution. 
UCLs derived from lognormal statistics were inconsistent. Many were higher than all 
other calculation methods, but one was lower than UCLs derived from normal 
distributions for U-235. 
Geostatistics and Bootstrap methodologies are both technically sound, have no 
distributional assumptions, and adequately support risk quantification. 
Geostatistical methodologies address environmental data with spatial correlation such 
as the data present at the SEPs. 
Use of lognormal statistics increases risk by a factor of two and has the potential to 
quantify risk based on UCLs outside the range of observed concentrations. 
Hot Spot removal decreases risk by a factor of approximately two. 
Non-parametric statistical testing should be conducted for environmental data to 
incorporate observed spatial information and ensure that the best estimates of 
uncertainty for the concentration term are determined. 
SORs should be assessed on a point-by-point screening basis to guide remediation. If 
exceedances are observed above 1.0, then UCLs for individual COCs should be 
determined to calculate risk for the aggregated data. 
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Figure B-4. U-234 in Surface Soils 

'Figure B-5. Pu-239 in Surface Soil 
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1.0 INTRODUCTION AND PURPOSE 

The Human Health Risk Assessment (HHRA) was performed for Individual Hazardous 
Substance Site (IHSS) 101, the Solar Evaporation Ponds (SEP), effluent pipe, a portion of 
IHSS 121, the Original Process Waste Lines (OPWL) Resource Conservation and Recovery 
Act (RCRA), Units 2 1 and 48, and Potential Area of Concern (PAC) 900- 13 10 (the 
Interceptor Trench System [ITS] water spill) at the Rocky Flats Environmental Technology 
Site (RFETS).' This assessment of health risks can be used as a tool in the evaluation of 
appropriate and necessary remedial actions or implementation of other risk management 
measures to ensure protection of human individuals and populations following site closure. 
The HHRA was conducted in accordance with anticipated future land use, a wildlife refuge. 
Adverse health risks to wildlife refuge workers (WRWs) resulting from potential exposures 
to chemicals and radionuclides at or released from source term areas within the SEP area of 
concern (AOC) are quantified. Health risks are estimated for the reasonable maximum 
exposure ( M E )  conditions as defined by the U.S. Environmental Protection Agency (EPA) 
guidance (EPA 1989; 1992a). 

Two HHRAs have previously been prepared for the SEP. The first was performed for the 
1995 Interim Measure/Interim Remedial Action ( W R A ) ,  which was never approved. In 
response to deficiencies in the W I R A  HHRA, Environmental Restoration (ER) completed a 
draft of a second HHRA in late 1995. The second HHRA was executed in close consultation 
with Colorado Department of Public Health and Environment (CDPHE) but was never 
finalized. There have been several significant changes in anticipated land use since 1995. 
The changes in land use impact all phases of the risk assessment process including receptors, 
exposure scenarios, exposure factors; screening values (preliminary remediation goals 
[PRGs]), and contaminant of concern (COC) selection. There have also been many updates 
of the toxicity factors used to calculate risks and health hazards since 1995. 

The current HHRA incorporates much of the same data used in the earlier HHRAs, plus any 
that have become avaiiable since 1995. All methods and information used in the HHRA 
have been updated to those currently approved or that are in the approval process for RFETS. 
The final HHRA has been completed in close consultation with CDPHE. Ecological risk is 

' Although a portion of the New Process Waste Lines (NPWL). RCRA Unit 374.3. exists within this area, the 
line was not included in this risk assessment because i t  is an aboveground line with no soil contamination 
expected. 
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not addressed in this risk assessment. Ecological risk will be assessed in the Sitewide 
Comprehensive Risk Assessment (CRA). 

1.1 SITE DESCRIPTION 

RFETS consists of an industrialized area of approximately 400 acres surrounded by an 
undeveloped Buffer Zone (BZ) of about 6,150 acres. The SEP is located in the central 
portion of the Site on the northeastern side of the Industrial Area (IA) and consists of five dry 
(empty) solar evaporation ponds (Pond 207-A, 207-B North, 207-B Center, 207-B South, and 
Pond 207-C). The SEP AOC includes adjacent soils within the IA and outside the IA fence, 
as well as a portion of IHSS 121, RCRA Units 21 and 48, and PAC 900-1310 (Figure 1.1). 
A field investigation was performed for the SEP and adjacent areas (results are presented in 
Appendix A). Any releases of contaminants into the environment that may have occurred 
from these units are within the AOC. The total AOC area is approximately 33.3 acres with a 
SEP area of 6.1 acres (determined by Geographic Information System [GIS] analysis, see 
Appendix B, Table 3). 

The SEP was constructed primarily to store and evaporate radioactive process wastes 
containing high nitrates, and neutralized acidic process wastes containing aluminum 
hydroxide. In addition, these ponds have historically received wastes such as sanitary 
sewage sludge, lithium metal, sodium nitrate, ferric chloride, lithium chloride, sulfuric acid, 
ammonium persulfates, hydrochloric acid, nitric acid, hexavalent chromium, and cyanide 
solutions. 

’ 

The ponds were initially constructed to contain wastewater with a liner inside of a benned 
area. Contaminated liquids apparently infiltrated into subsurface soil. Currently, a 
groundwater barrier and treatment system is in place to protect an adjacent watershed area. 
A detailed description of the site location and general condition of the ponds is included in 
Sections 1.0 and 3.0 of the Phase I RCRA Facility InvestigationRemedial Investigation 
(-1) Report for the SEPs. 

1.2 REPORT ORGANIZATION 

This document consists of the following sections and appendices that provide detailed 
information on various aspects of the HHRA: 

. .. . 

2 



Human Health Risk Assessment of the Solar Evaporation Ponds 
Rocky Flats Environmental Technology Site 

Final 
December 2002 

, Figure 1.1. Solar Evaporation Ponds Area of Concern 

Section 2.0, Selection of Contaminants of Concern: Describes the approach taken to 
screen and identify COCs for quantitative evaluation in the HHRA, including a summary of 
the analytical data used and how the data were aggregated. 

Section 3.0, Exposure Assessment: Discusses the exposure scenarios evaluated in the 
HHRA, presents the exposure point concentrations calculated for each COC in each exposure 
medium and exposure area, and describes the methodology and exposure parameters used to 
quantify intake from each exposure pathway to each receptor. 

Section 4.0, Toxicity Assessment: Describes the chemical-specific toxicity factors used in 
estimating noncarcinogenic and carcinogenic health risk resulting from exposure to 
chemicals and radionuclides. 

' 

L 

Section 5.0, Risk Characterization and Uncertainty: Presents the results of the 
quantitative risk assessment for each exposure scenario, including hazard index (HI)/hazard 
quotient (HQ) estimates and dose calculations for each receptor, and identifies the primary 
sources of uncertainty associated with the resulting risk estimates. 

Section 6.0, Summary and Conclusions: Summarizes and draws conclusions from the 
evaluation of risk assessment results and primary findings. 

Section 7.0, References: Lists the literature cited in the H H M .  

lo' 
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Appendix A, Data Evaluation: Documents data management and all chemical and 
radionuclide data used in the HHRA. Data are presented in tables by media, with table of 
detection frequency and summary statistics, and tables and figures for the background 
comparisons. 

Appendix B, AOC Area and Exposure Unit (EU) Size: Presents data on the development 
of exposure unit size and AOC area. 

Appendix C, Risk Calculations: Presents risk calculation results by chemical and percent of 
total risk by media, pathway, and chemical. 

1 
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2.0 SELECTION OF CONTAMINANTS OF CONCERN 

Analytical data, data aggregation, the screening of potential contaminants of concern 
(PCOCs), and identification of COCs for quantitative evaluation in the HHRA are 
summarized. COCs in surface soil, subsurface soil, and pond liner material were selected on 
an AOC-wide basis. 

2.1 ANALYTICAL DATA ASSESSMENT 

Analytical data from analysis of environmental samples collected during previous Phase I 
field investigations and sitewide sampling programs were used to quantify contaminant 
concentrations present in the SEP AOC, and select the COCs for risk assessment. The 
sampling and analytical programs followed approved work plans, and chemical analytical 
results were validated in accordance with EPA and RFETS data validation guidelines. 

SEP data used in the risk assessment are a compilation of analytical results generated by on- 
site and off-site laboratories. These data were originally stored in electronic format in the 
RFETS environmental Soil Water Database (SWD). The majority of these data were further 
processed through a series of data quality filters to ensure usability for risk assessment 
purposes. Data quality filters were based on the data quality objectives (DQOs) for the IA 
Sampling and Analysis (SAP) (IASAP) (DOE 2000). Approximately 36 percent of the data 
were taken directly from SWD. Appendix A describes the data preparation for the final 
database used in the HHRA. The data sets used for evaluation of surface soil, subsurface 
soil, and pond liner material are described below and presented in-Appendix A, Tables A- 1 

e 

* . through A-12. 

2.1.1 DATA QUALITY ASSESSMENT (DQA) 

This Data Quality Assessment (DQA), performed on the solar ponds data set, is based on 
various criteria derived from EPA Guidance, particularly those related to data verification 
and validation (V&V). A detailed DQA was also performed on the Operable Unit (OU) 4 
IM/IRA data sets in 1995 (DOE 1995), and those results are summarized herein. References 
are listed at the end of the report. Quality Control (QC) evaluations performed on the current 
solar ponds data set are documented within the Microsoft (MS) ACCESS database “OU4 
RA-DQA .mdb.” 

b 

. .. 
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Verification and Validation of Results 

Verification ensures that data produced and used by a project are documented and traceable 
per quality requirements. Validation consists of a technical review of data that directly 
support project decisions, such that any limitations of the data relative to project goals are 
stated. V&V criteria include: 

a Chain-of-custody; 

0 Preservation and hold times; 

0 Instrument calibrations; 

Preparation blanks; 

0 Interference check samples (metals); 

Laboratory control samples (LCSs); 

Field duplicate measurements; 

Matrix spikedmatrix spike duplicates (MSNSDs); 

Chemical yield (radiochemistry); 

Required quantitation limits/minimum detectable activities (MDAs) (sensitivity of 
chemical and radiochemical measurements, respectively); and 

Sample analysis and preparation methods. 

Evaluation of V&V criteria ensures that precision, accuracy, representativeness, 
completeness, comparability, and sensitivity (PARCCS) parameters are satisfactory, that is, 
within tolerances acceptable to the project. Satisfactory V&V of laboratory quality controls 
are captured through application of validation “flags,” or qualifiers, applied to individual 
records. Satisfactory V&V are indicated by a 10% (or greater) validation frequency of all 
results by method and matrix-type, and <lo% rejection of those records validated. 
Validation results are summarized in Table 2.1, and indicate that data quality for the project 
is excellent. The validation frequencies shown range from 53% to 86% per analytical suite 
and far exceed the present DQO at RFETS of >lo%. Rejected records (R validation code) 
ranged from 0.5% to 2.5% of the total records for each analyte group. All analytical 
categories represented in the tables are self-explanatory except for “Organics-misc,” which 
are nontarget compounds not readily classified within the suites given. 

Field sampling conducted for the OU 4 RFYRI was performed under an approved Quality 
Assurance (QA) Plan (EG&G 1993), including standard operating procedures (SOPS), QA 

I 
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addenda, and work plans. Several deficiency repofls and associated corrective action plans 
were produced and implemented during the course of the project as an integral part of the 
Quality program. None of the deficiencies compromised data quality (DOE 1995a, 
911.3.6.1). 

Table 2.1 OU-4 Risk Assessment Data Set, Summary of Validated Records in the 
RFETS SWD 

Y *  141 35 

Z 3,458 349 40 

N 553 

A 2,228 63 18 

J 3,720 168 29 

V 20,383 . 306 273 

R 605 40 2 

Total 35,498 I 1,082 
Records 

Yo Validated 53% 74% 

Yo Rejected 1.7% 3.7% 0.5% 

V = Valid without qualification 
J = Estimated (semiquantitative) value 
A = Acceptable with qualification 
Null, N, Y, Z = Not validated 
R = Rejected; do not use 

682 

24 

343 

2,430 

4,345 

154 

8,497 

86% 

1.8% 

106 

28 80 223 1,623 

529 

2 976 501 

53 100 59 623 

715 2,000 1,159 5,493 

21 60 71 46 

945 2,498 3,772 9,809 

84% 86% 60% 68% 

2.2% 2:4% 1.9% 0.5% 

433 

325 

258 

6,092 

21 1 

8,460 

81 Yo 

2.5% - 

Hard-copy records of previous OU 4 (SEP) reports can be found in the RFETS 
Comprehensive Environmental Response Compensation and Liability Act (CERCLA) 
Administrative Record. Raw data, including V&V results and individual (analytical) data 
packages are currently filed by report identification number (RIN) and are maintained by 
Kaiser-Hill Company, L.L.C. (K-H) Analytical Services Division (ASD); older hard copies 
reside in the Federal Center (Lakewood, Colorado, (NARAJ). 

7 
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Precision and Accuracy 

Overall precision and accuracy for the solar pond data sets were evaluated and documented 
in the SEP M A  (DOE 1995), and are summarized in this section. 

Precision of field sampling was adequate based on measurement of relative percent 
difference (RPDs) between duplicate and real samples. A collection frequency of 10% was 
originally established for the project, although >5% is generally considered adequate. The 
actual collection frequency was 1: 14, or approximately 7%. An RPD of ~ 4 0 %  was the RPD 
DQO for soil matrices; that goal was achieved for all analytical suites, including 
radionuclides, over 75% of the time. 

Field blanks collected during the project indicated no false positives were present in the data 
set due to equipment cross-contamination. 

Representativeness 

Samples acquired for the project are representative based on their type, number, and location 
relative to the site-specific history (DOE 1995a). Other criteria that corroborate 
representativeness include: 

Implementation of industry-standard chain-of-custody protocols; 

Compliance with sample preservation and hold times; and 

Compliance with documented and Site-approved sampling plans and procedures, 
including SW-846 analytical methods. 

Completeness . 
Sampling completeness was evaluated through the number and types of samples acquired 
relative to the project DQOs. Specifically, were samples collected to meet established goals, 
and valid results produced, to make project decisions? 

The following number of asphalt liner samples were collected, relative to the analytical 
suites: 1 

Metals: 15 Volatile Organic Compounds (VOCs): 0 

Polychlorinated biphenyls (PCBs): 0 Organics (miscellaneous): 0 

Radionuclides: 15 Semivolatile Organic Compounds (SVOCs) 67 

Pesticides: 0 

8 
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The following number of surface'soil (SS) samples were collected, relative to the analytical 
suites: 

Metals 

Radionuclides 

PCBs 

Pesticides 

73 . vocs 

72 s v o c s  

66 Organics (misc.) 

61 

68 

67 

71 ' 

The following number of subsurface (BH) soil samples from 0-to-6-foot depth were 
collected, relative to the analytical suites: 

Metals 103 v o c s  98 

Radionuclides 118 svocs 27 

PCBs 

Pesticides 

17 Organics (misc.) 

17 Anions 

101 

72 

The following number of subsurface (BH) soil samples from greater than 6-foot depth were 
collected, relative to the analytical suites: 

Metals 

Radionuclides 

72 vocs 

I33 svocs 
102 

14 

PCBs 14 Organics (misc.) 72 

Pesticides 14 Anions 59 

' 
A summary of the V&V for all electronic data deliverable (EDD) records (in the current data 
sets) is provided in Table 2-1 and indicates that the minimum required percentages of 
validation for current projects, >lo% and typically greater than 90%, were achieved for all 
sample types and methods. Of the percentages validated, ~ 4 %  were rejected for any given 
analytical method; this is well below the maximum allowable rejection rate of 10% 

. . .  ' . ., 
' .  ; 

. .,.' 

considered acceptable based on current R E T S  DQOs. All rejected records were 
disqualified from use in the SEP risk assessment. 
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Comparability 

All results presented are comparable with nation-wide CERCLA data and U.S. Department 
of Energy (DOE) complex-wide environmental data. This comparability is based on: 

Use of standardized engineering units in the reporting of measurement results; 

Consistent sensitivities of measurements (generally I ‘/z corresponding action levels); and 

Use of Site-approved procedures, work plans, and quality controls (for example, 
Contractual Statements of Work for lab analyses; DOE 1995a). 

Sensitivity 

Adequate sensitivities of analytical methods were attained for all results. Reporting limits 
(and nondetect values), in units of micrograms per kilogram (pg/kg) (parts per billion [ppb]) 
for organics, milligrams per kilogram (mgkg) (parts per million [ppm]) for metals, and 
picocuries per gram (pCi/g) for radionuclides, were compared with PRG action levels (lo-’ 

WRW scenario) on a record-by-record basis. All results were less than <1/2 the PRG value. 
Adequate sensitivity is defined as a reporting limit (RL) that is less than the analyte’s 
associated action level; ideally, it  is c1/2 the action level. 

Summary 

Data quantity and quality are acceptable for risk assessment purposes, with the qualifications 
given, and based on the V&V criteria cited. 

2.1.2 Power Calculations 

Sampling power was evaluated to statistically determine if sufficient samples were collected 
to adequately characterize analyte concentrations within the AOC to support the risk 
assessment. It was assumed that samples were collected independently across the AOC for 
all sampled media, including liner materials, surface soils, and subsurface soils. 

Three methodologies were used to conduct power calculations that are specific to the type of 
concentration distributions observed: 

o Parametric: EPA (1994). QNG-4 Report for normally distributed results. 

Lognormal: Gilbert (1987). Equation 13.23 for lognonnally distributed results. 

Non-parametric: NRC/EPA/DOE/DOD (1997). MARSSIM Report 55.5.2.3 for non- 
parametric distributions. 

The QNG-4 model is only appropriate for normally distributed data and, therefore, used the 
arithmetic average and standard deviation to estimate the variance and construct 95UCLs. 
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The EPA QNG-9 model is used to estimate numbers of requirea samples for analytes with 
lognormal distributions. Accordingly, the data were log-transformed to estimate the variance 
and lognormal UCLs. The Gilbert (1987) equation 13.23 is used for all analytes with 
lognormal distributions. The MARSSIM model (1997) is used for all analytes with observed 
non-parametric distributions. This model uses normal data or non-parametric data to 
estimate the variance and UCLs. Non-parametric estimates are derived from the re-sampling 
Bootstrap methodology (EPA, 1997; EPA, 2001: EPA, 2002). 

Relative errors are derived primarily from the difference between the PRG or Action Level 
and the mean. Secondary relative errors are determined based on the difference between the 
PRG and the upper 95% confidence limit. A target risk of 1E-05 and HQ = 1.0 are used to 
select the appropriate PRGs to derive relative errors. The relative errors are constructed to 
bound sampling error due to inherent heterogeneity of analytes in soils and, therefore, the 
number of predicted samples required. 

Statistical testing for distributions is conducted at the 95% confidence level using EPA 
(2000) QNG-9 guidance and the associated DataQuest software. Graphical output is also 
evaluated, including histograms and frequency distributions. Tables 2.2a through 2 . 2 ~  
present the power calculations. 

Liner Material 
Radiological results appear to be lognormal with leptokurtic, skewed-right distributions 
clustering about zero. However, statistical testing did not confirm lognormality for 
americium-24 1 and uranium-238. Uranium-235 had a lognorriial distribution. Both 
lognormal and non-parametric methods were employed to evaluate sample power for this 
reason. Table 2.2a presents the power calculation for the liner material. 

The minimum number of required samples at 95% confidence'level for PRGs at the 1E-06 
and HQ = 1 .O levels are summarized below for all PCOC and the statistical methods 
employed. I 
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PCOC-Dist 

Chromium-NP 

Am-24 I -NP 

Table 2.2a Power Calculations for Liner PCOCs. 
Number of Required Samples (n) 

MARSSIM MARSSIM Lognormal Lognormal 

13 13 I I 
13 13 2 2 

U-235-Log 

U-238-NP 

13 13 1 1 

13 13 1 1 

Power calculation results indicated that sufficient samples have been collected for all liner 
analytes. The results indicated that the difference between the mean or 95UCL and the 
respective PRGs is so great, that no additional samples would have to be collected. The value 
of 13 for the MARSSIM test is the default when the relative shift is greater than 3.0. 

PCOC-Dist 

Aluminum-NP 

Surface Soils 
Actual sample sizes for surface soil analytes ranged from 60 for Pu-239 to the low seventies 
for all other radionuclides and inorganics. Arsenic had a normal distribution and all other 
analytes in surface soil exhibited non-parametric distributions. Table 2.2b shows the power 
calculation results. Due to the relative large difference between the PRGs and the analyte 
mean or 95UCLs, predicted sample numbers were all at 1 to 2 for lognormal and 13 for the 
MARSSIM non-parametric test. A power calculation was conducted for arsenic assuming a 
normal distribution. Tbese results predicted that one additional sample was required. 

Number of Required Samples (n) 
MARSSIM MARSSIM Lognormal Lognormal 

13 13 1 1 

Table' 2.2b Power Calculations for Surface Soil PCOCs. 
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Subsurface Soils 
Subsurface soils were evaluated for adequate samples using both lognormal and non- 
parametric power calculations. Actual samples sizes for analytes ranged from 95 for 
americium-241 to 188 for uranium-238. All predicted sample sizes for all analytes in Table 
2 . 2 ~  were below the actual sample sizes collected. The low results for all lognormal-analytes 
indicates that the means and upper 95% confidence levels are well below the respective 
PRGs. Non-parametric results were all at the default of 13 when the relative difference over 
the standard deviation is greater than 3.0. 

. .  
. . .,... . . .  , 

. .  . .. 

Table 2 . 2 ~  Power Calculations for Subsurface Soil PCOCs. 

nc = Not Calculated because the mean and confidence levels are above the PRG. 

Based on the results of the power calculations for all analytes in all SEP media, it is 
concluded that a sufficient number of samples have been collected from the AOC to 
adequately quantify risk at the 1E-05 level using estimates of uncertainty associated with the 
concentration terms. 

2.2 SEGREGATION OF SAMPLES BY MEDIA 

2.2.1 Liner Materials 

A total of 15 pond liner material samples were collected in 1993 and 1995. These samples 
were analyzed for only metals and radionuclides; no analyses for organics were requested 
because the liners are made of asphalt. Sampling locations for the collection of pond liner 
materials are shown on Figure 2.1. All ponds were sampled, except the southernmost B- 
Series ponds; however, all B-Series ponds received similar waste streams. 

\" 
13 
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The pond liner data were aggregated separately and assessed using surface soil pathw'ays. 
The inhalation pathway was not assessed due to the cohesive nature of the liners. N o  
allowance was made for additions of clean fill over the liners. 

Four asphalt samples from Pond 207-C were collected and tested for the RCRA toxicity 
characteristic for metals using the Toxicity Characteristic Leaching Procedure (TCLP) (Test 
Method 131 1, specified by EPA in SW-846 ([EPA 19961). Observed concentrations for 
arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver were well below 
regulatory limits. Therefore, the SEP liner material is not classified as characteristic 
hazardous waste and is not subject to regulation under RCRA, Code of Colorado Regulations 
(CCR) 1007-3, Subpart C. 

2.2.2 Surface Soil 

Most surface soil samples were collected using the Rocky Flats Plant (RFP) method, in 
which the top 2 inches (5 centimeters) of soil are collected in several locations within a plot 
and then composited. Other samples were collected from the first interval of borehole 
sampling. All samples having a beginning and ending depth between 0 and 6 inches were 
retained in the surface soil data set. Surface soil for the ponds is considered to be within 0 to 
6 inches of soil below the liners. The majority of surface soil samples were collected from 
May through July 1994. The analytical parameters varied by location, but generally included 
metals, radionuclides, nitrates, VOCs, SVOCs, pesticides, and PCBs. Surface soil sampling 
locations are shown on Figure 2.2. 

2.2.3 Subsurface Soil 

Subsurface soil samples were collected from October 1987 through November 1993. 
Subsurface soil 'samples were collected in 2-to-6-foot composites, depending on sampling 
location. Laboratory analyses of subsurface soil samples generally included the following 
analytical groups: VOCs, SVOCs, metals, pesticides, PCBs, and radionuclides. All data 
available for the AOC were reviewed. The subsurface data were divided into three 
categories: (1) samples with beginning depths less than 6 feet and ending depths greater than 
0.5 feet (Figure 2.3); (2) samples with beginning depths greater than 6 feet (Figure 2.4); and 
(3) samples with no depth data in the database (Figure 2.5). Only samples with starting 
depths less than 6 feet were used in the HHRA. Receptors are unlikely to come in contact 
with soil below six feet. Subsurface data with no depths were not used due to the uncertainty 
of the samples' vertical location. These data are summarized in Section 2.3.8. 

I 
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Figure 2.1 Solar Ponds Liner Sampling 

Figure 2.2 Surface Soil Sampling Locations 

15 
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' Figurc Fee ! t) 

Figure 2.4 Subsurface Sampling Locations (Beginning Depths Greater Than 6 Feet) 

16 
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Figure 2.5 Subsurface Soil Sampling Locations (No Depths) 

2.3 

Samples within the AOC for surface soil, subsurface soil, and liner material were selected for 
use in the HHRA. The constituents in these media are the result of natural processes, 
precipitation of particulates and aerosols from the solar ponds, anthropogenic background 
(including pond liner materials), leakage of fluids from the solar ponds and surrounding 
lines, and accidental releases of site-specific chemicals. All analytes listed in the Action 
Levels and Standards Framework for Surface Water, Groundwater, and Soil (ALF) are 
considered PCOCs (DOE et al. 1996). Tables with summary information for all PCOCs are 
presented in Appendix A, Tables A-13 through A-20. All sample results from the AOC were 
pooled for each medium and the COCs selected. The procedure used to screen the data and 
select COCs is documented below and shown on Figure 2.6. 

SELECTION OF CONTAMINANTS OF CONCERN 

23.1 Essential Nutrients and Major CationdAnions 

Essential nutrients with no toxicity values in Iris or HEAST were compared to recommended 
daily allowances (RDA), recommended daily intakes (RDI), adequate intakes (AI) or upper 
limit daily nutrient intakes (UL) in accordance with EPA guidance (EPA, 1989a). Results 
are shown in Table 2.3. Essential nutrients with toxicity values were taken through the COC 
selection process. 

17 
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Table 2.3 Comparison of intakes and daily allowances for essential elements without 
toxicity values' 

1.  Shaklette and Boemgen. 1984 

2.3.2 Data Aggregation and Calculation of Statistics 

Data aggregation for the HHRA was performed in accordance with guidelines developed by 
CDPHE, EPA Region VIII, and DOE. The SEP AOC was delineated on the basis of the 
spatial extent of potential contaminants and known historical use. The AOC encompasses 
the SEP and contaminated adjacent soil (Figure 1.1). 

Sample concentrations for surface soil and the bermed soil surrounding the SEP were 
aggregated. Liner sample data were aggregated separately from surface soil so' that risks 
could be estimated for both media. Subsurface soil data were aggregated for use in the risk 
assessment for samples with beginning depths at less than 6 feet. Summary staktics are also 
shown for samples with beginning depths below 6 feet and for those with no depth data. 
These samples were not used in the risk assessment. 

Summary statistics were calculated for each data group, and that included detection 
frequency, mean contaminant concentrations, minimum concentrations, maximum 
concentrations, and standard deviation. Summary statistics are presented in Tabks  A- 13 to 
A-20. A summary of samples found to have irregular units and therefore, excluded from the 
risk assessment is shown for each medium in Tables A-21 to A-23 in Appendix A. The 
upper 95 percent confidence limit of the mean concentration (95UCL) was only calculated 
for COCs. More details on calculating the exposure concentrations are provided in Section 
3 .O. 

18 
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2.3.3 Comparison to PRGs 
~ ' .  

PCOCs were screened relative to PRGs for the on-site WRW exposure scenario set to a 1E- 
06 risk level and an HQ of 0.1 (Appendix A, Tables A- 13 to A-20). This was done because 
the target risk level for the Site is 1E-05 and this ensures that cumulative effects of PCOCs 
will be taken into consideration. The draft WRW PRGs developed by CDPHE using the 
radionuclide soil action level (RSALS) exposure assumptions and parameters were used for 
the screen. This is a conservative screen because the PRGs assu.me an office on the site, 
whereas the risk assessment does not (see Section 3.0). 

Hexavalent chromium was deposited in the SEP. It is unlikely that the chromium has 
remained in the oxidized state due to its instability in the soil environment; however, for this 
risk assessment, the PRG value for chromium VI was used for conservatism. The maximum 
values observed from site samples, as reported in Appendix A, Tables A- 13 to A-20, were 
directly compared to PRGs. Those PCOCs with maximums below the corresponding PRGs 
were eliminated from further consideration. The data are also shown for subsurface soil 
below 6 feet, so they may be compared to shallow subsurface soil. PCOCs with maximum 
values above the PRGs are shown in Tables 2.3 through 2.6. 

L 
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COC Selection Process 

1 

Yes J Yes 

Yes 1 
I 

Figure 2.6 IHSS PCOC Screening Process 
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Table 2.4 PRG Screen for Surface Soil 

Aluminum 5.45 32500 73 72 99 I4763 2.20 

Arsenic 0.3 1 7.5 72 70 97 2.17 3.46 

Cadmium 0.135 382 73 43 59 95.5 4 

Chromium 0.47 120 73 71 97 15. I 7.95 

Manganese 1 . 1  7650 73 72 99 220 34.8 

~~ 

Benzo(a)pyrene 36 1700 67 37 55 349 4.87 
Dibenz(a,h)anthracene 38 370 66 9 14 348 1.06 

~Americium-241 0.01 1 130 69 69 100 3 44.6 
Plutonium-239/240 0.01 3 56 60 60 100 7 8.42 
Uranium-234 0.5 1 63.4 71 71 100 17.4 3.64 
Uranium-235 -0.008 2.3 71 54 76 0.226 10.2 

Uranium-238 0.3 1 27 72 72 100 I .03 26. I 

Table 2.5 PRG Screen for Liner Materials 
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43.6 I220 IO2 I02 I 00 220 5.55 

Pg/kg Clg/kg 
34 405 26 I 4 349 1.16 

pCi/g pCi/g pCi/g 

Table 2.6 PRG Screen for Subsurface Soil Above 6 feet 

Americium-24 1 

Plutonium-239/240 

Uranium-234 

Uranium-235 

Uranium-238 

-0.04 6.1 95 82 86 2.9 1 2.09 

-0.06 19.78 98 81 83 6.65 2.97 
0 21 I18 I I7 99 17.4 1.21 

0 0.87 99 71 72 0.226 3.86 
0.1 11.46 118 I I4 97 I .03 1 1 . 1  

Table 2.7 PRG Screen for Subsurface Soil Below 6 feet 

m g k  m g k  ?6 mgk? 
Aluminum 2160 42400 72 72 100 14763 2.872 
Arsenic 0.19 2416 72 67 93 2.17 11.336 
Barium 9.7 4150 72 65 90 I833 2.264 

" - " - -  - 

- .  
Iron 
Manganese 
__ . - 

Uranium-235 

Uranium-238 
_ -  - 

I060 50800 72 71 

21.5 3140" 72 72 

pCi/g pCi/g 

-0.005 0.383 71 43 

0. I9 9.29 I32 I28 

99 30660 1.657 

io0 220 14.274 

pCi/g 

61 0.226 1.698 

97 1.03 8.987 
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2.3.4 Frequency of Detection 

All contaminants were evaluated for frequency of detection. Rarely detected PCOCs with 
detection frequencies < 5 96 and chemicals with no detections were screened relative to the 
PRG to be sure the detection limits were not set too high to detect potentially hazardous 
concentrations. Benzo(a)pyrene had a detection frequency of 4%(one detect, Table 2.6) in 
shallow subsurface soil. It will not be carried on as a PCOC because the ratio of the 
maximum detect to the PRG is less than 3, and the detection frequency is less than 5%. 
Nondetected contaminants were not observed in the surface soil or liner material with 
elevated detection limits greater than the PRG at 1E-06 or the HQ of 0.1 (Appendix A Tables 
A- 13-A-20). 

2.3.5 Data Distribution Testing 

Distributional testing was performed for all the PCOCs from liner material, surface soil, and 
subsurface soil retained following the PRG Screen. Testing was conducted following EPA 
guidance and EPA QNG-9 methods using the Data Quest Program (EPA 1992; EPA 1996; 
EPA 1997; EPA 2002). Data Quest includes six statistical tests for determining data 
distrjbutions. These are: 

Shapiro-Wilk Test (S-W, test limited to n < or = 50); 

Fillibens Test (Filliben, test limited to n < or = 100); 

Coefficient of Variation Test (CV); 

Skewness and KertosisTests (S/K, n > 50); 

Studentiied Range Test (S.R, n < 1 ,OOO); and 

Geary Test (Geary, verify with other test if n > 50). 

Not all tests were applied to each data set due to sample number limitations. Filliben’s test 
was included for sample sizes less than 50 and results verified by other tests. The results of 
the distribution testing were evaluated using specific decision rules and a final distribution 
type of normal, lognormal, or non-parametric was assigned for each PCOC. The assigned 
distribution was then utilized to quantify the appropriate upper 95% UCL. Test results were 
also compared to background distribution test results to determine the appropriate statistical 
test to compare Site data to background data. 

The decision rules to assign distribution types were the following: 

23 
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PCOC(n) 

A yes result indicates that the data do conform to the assumed distribution at the alpha = 
0.05 level for an individual test. 

Two or more “no” results for the tests shown in Tables 2.8 to 2.13 indicates that the data 
did not conform to the distribution being tested. 

If results lead to a yes decision for both normal and lognormal distributions the data are 
treated non-parametrically. 

Radiological data with zero and negative concentrations cannot be log-transformed and 
are considered normal or non-parametric. 

Final 
- . Dist 

Normality Test Lognormality Test 

S-W I Filliben I CV I S.R. I Geary S-W I Filliben I CV I S.R. I Geary 

Statistical comparisons to background were conducted using a non-parametric Mann- 
Whitney Rank Sum Test when Site and background data had different assigned distributions 
or were neither normally or lognormally distributed. If Site and background data had the 
same normal or lognormal distributions, then a Student’s T-Test was used to compare 
PCOCs to background. Overlap of 95% lognormal confidence limits was also considered to 
indicate that that site data was within the range of background. 

Cr(15) 
Am-24 I ( 15) 
U-235( 15) 

Liner Data Evaluation 
Fifteen liner samples were evaluated for each PCOC with a maximum above the WRW PRG, 
chromium, americium-24 1, uranium-235, and uranium -238. All other PCOCs were 
eliminated in the PRG Screen. Table 2.8 presents test results. 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes NP 
No No No Yes Yes No No No No No NP 
No No Yes Yes Yes Yes Yes Yes Yes Yes Log 

Chromium, americium-24 1, uranium-238were classified as having neither normal nor 
lognormal distributions. Uranium-235 exhibits a lognormal distribution. Table 2.9 presents 
distributional testing results for background surface soil. Background distributions for the 
PCOCs were very similar to site data distributions. However, background americium-24 1 
was assigned a normal distribution. Background and site PCOCs were assigned the same or 
different final distributions as shown in Tables 2.8 and 2.9. 

Table 2.8 Summary ~f Distribution Testing for Liner PCOCs 
L I I Distribution Test Result (alpha = 0.05) I 

. NP = Non-Parametric Distribution. 
Log = Lognormal Distribution. 
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Table 2.9. Summary of Distribution Testing for Background Surface Soil PCOCs 

I Distribution Test Result (alpha = 0.05) 1 
Normality Test Lognormality Test 

NP = Non-Parametric Distribution. 
Log = Lognormal Distribution. 
Nor = Normal Distribution. 

Surface Soil Data Evaluation 
Surface soil data were evaluated for each PCOC with a maximum above the WRW PRG, 
aluminum, arsenic, cadmium, chromium, manganese, americium-24 1, uranium-235, and 
uranium-238. All other PCOCs were eliminated in the PRG Screen. Table 2.10 presents test 
results. 

None of the surface soil PCOCs was classified as normally or lognormally distributed. Table 
2.1 1 presents distribution testing results for background surface soil. Background 
distributions for the PCOCs were similar to site data distributions. However, background 
americium-24 1 was assigned a normal distribution and plutonium-239/240 and uranium-235 
were found to be lognormal. Background and site PCOCs were assigned the same or 
different final distributions as shown in Tables 2.10 and 2.1 1. 

Table 2.10 Summary of Distribution Testing for Surface PCOCs 

I 

NP = Non-Parametric Distribution. 
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Distribution Test Result (alpha = 0.05) 

Normality Test Lognormality Test Final 

Geary 

Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 
No 

NP = Non-Par, 
Nor = Normal 
Log = Lognon 

Dist 

NP 
NP 
NP 
NP 
NP 
Nor 
Lon 
NP 
Log 
NP 

metric Distribution. 
listribution 
la1 Distribution. 

S-W 

Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 
No 
'Yes 
No 

Geary 

Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 

Fillibens 

Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 
No 
Yes 
No 

Subsurface Soils Data Evaluation 
Subsurface soil samples ranging in sample size from 95 to 118 were evaluated for 
distribution type as shown in Table 2.12 for all PCOCs retained in the PRG screen. Metals, 
with the exception of iron are lognormally distributed. However, all radionuclides, with the 
exception of uranium-238, were not evaluated, due to the presence of zero and negative 
concentrations which can not be evaluated using log transformations. 

Table 2.13 presents the test results for background analytes corresponding to the PCOCs in 
subsurface soils collected from the SEPs. Aluminum, qrsenic, and barium had lognormal 
distributions in both background and SEEP data. All other background analytes in Table 2.13 
are neither normally nor lognormally distributed, or could not be log-transformed due to the 
presence of zero and negative concentrations. 

Subsurface PCOC exhibited mostly lognormal distributions compared to surface and liner 
PCQCs that were primarily non-parametric. This could be due to the presence of 
contamination mixed with background concentrations in surface media as opposed to a 
predominant background population in the subsurface soils. 

L 
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7 I Distribution Test Result (alpha = 0.05) I 
Table 2.12 Summary of Distribution Testing for Subsurface PCOCs 

na = Fillbens Test limited to n < or = 100. 
nc = Not Calculated Due IO Zero and Negative Concentrations. 
NP = Non-Parametric Distribution. 
Log = Lognormal Distribution. 

Table 2.13. Summary of Distribution Testing for Background Subsurface Soil PCOCs' 
Distribution Test Result (alpha = 0.05) 

nc = Not Calculated Due to Zero and Negative Concentrations. 
NP = Non-Parametric Distribution. 
Log = Lognormal Distribution. 
( I )  Subsurface Soil Data from upper stratigraphic unit. 
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2.3.6 Background Comparison - Statistical Testing 

Analytical results for metals and radionuclides above the WRW PRGs in surface soil, 
subsurface soil, and liner material at the SEP were compared to background concentrations. 
Background data were from DOE (1995b and 1993) for local surface and subsurface.soi1, 
respectively. Pond liner material was compared to background surface soils for 
determination of PCOCs, because no specific background data are available for liner 
materials. 

* Data distribution testing was discussed in Section 2.3.5 for all PCOCs retained after the PRG 
Screen for all SEP media. Statistical comparison of SEP media data to background data was 
then conducted, based on the results of the distribution testing, to ascertain the possible 
presence of SEP analyte concentrations above natural background. If SEP media data and 
background data had different distributions or both had non-parametric distributions, then a 
non-parametric Mann-Whitney U-test was used for the comparison. If both background and 
SEP media data had normal or lognormal distributions, then a specific t-test and a 
comparison of lognormal 90% confidence intervals were used, respectively. The comparison 
of lognormal 90% confidence intervals for SEP analyte data compared to background data 
was conducted to evaluate if SEP data were within the range of background. However, this 
test was not considered conclusive and was used in conjunction with the Mann-Whitney U- 
test and the t test to screen PCOCs in the Background Comparison Screen. 

Statistical testing versus background was performed for all PCOCs with maximum 
concentrations above PRGs (Tables 2.4 to 2.6). Comparative statistics were run, using the 
Exceltm add-in program Analyze-it"", for the AOC and background data for each analyte and 
each medium (Appendix A). A box plot comparison was completed to visually compare 
each pair of populations. The nonparametric Mann-Whitney U test was used to test for 
differences between the medians of the two independent samples with an Alternative 
Hypothesis: Site > Background, p-value = 0.05. Detailed results are shown in Appendix 
Tables A-24 through A-76. Results of the analysis are summarized in Table 2.14, and 
discussed below. 

Liner Material: Non-parametric tests were completed for chromium, americium-24 1, 
uranium-235, and uranium-238 in liner materials. In addition, a comparison of lognormal 
confidence intervals was conducted for U-235. Chromium and uranium-238 were eliminated 
as PCOCs and americium-24 I and uranium-235 were both retained as shown in Table 2.8. 
The geometric means and respective lognormal confidence intervals for uranium-235 SEP 

28 
< 



Human Health Risk Assessment of the Solar Evaporation Ponds 

Rocky Flats Environmental Technology Site 

Final 

December 2002 

(0.095 to 0.206) vs. background (0.048 to 0.062) were shown to overlap. In addition, the site 
and background uranium-235 data were log-transformed and subjected to an independent 
sample t-test. The results indicated that the site uranium-235 mean was significant greater 
than background with a P=O.o004, alpha = 0.05. Uranium-235 was therefore retained as a 
PCOC due to highly significant results of P=0.0003 from the Mann-Whitney U-test and 
P=O.O004 from the t-test, coupled with the large degree of variability associated with the 
lognormal 95UCLs. 

Surface Soil: All PCOCs from SEP surface soil was evaluated and found to have different 
distribution relative to background distributions (Section 2.3.5). Therefore, statistical 
comparisons to background were conducted using the non-parametric Mann-Whitney U-test. 
Aluminum, arsenic, and manganese were determined not to be greater than background at the 
0.05 level of significance (Table 2.14). Aluminum, arsenic, and manganese were therefore 
eliminated from further consideration as PCOCs. 

Subsurface Soils: 

Chromium, iron, and manganese were determined to not be greater than background using 
the Mann-Whitney U-test (Table 2.14) and will be not be considered further. Aluminum, 
arsenic, and barium exhibited lognormal distributions for both SEP subsurface soil and 
background data. The non-parametric Mann-Whitney test indicates that aluminum and 
barium are not greater than background at the 95% confidence level. The lognormal 90 ?6 
confidence intervals for SEP subsurface soil and background data for these three analytes are 
as follows: 

PCOC SEP Soils Background Soils 

Aluminum 11619 to 14010 ' 11484 to 14708 

Arsenic 4.38 to 5.86 3.56 to 4.50 

Barium 102 to 138 85.2 to 107 
-. 

I 

29 



Human Health Risk Assessment of the Solar Evaporation Ponds 

Rocky Flats Environmental Technology Site 

Final 

December 2002 

Table 2.14 Summary of Statistical Comparison of Sep and Background Data 

1. Liner material was compared lo surface soil background levels. 

All 90% confidence intervals overlapped and support the decision to eliminate aluminum, 
arsenic, and barium as PCOCs. T-tests were also conducted for these three analytes using the 
log-transformed data. Results indicate that aluminum ( P d .  199) and barium (P= 0.073) are 
not greater than background at the 95 96 confidence level. However, arsenic was 
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I 

significantly higher than background, with P=0.0012. Arsenic was retained as a PCOC, and 
will be discussed in Section 2.8, Professional Judgement. 

Cadmium and all radionuclides were also retained based on significant results greater than 
background using the non-parametric Mann-Whitney U-test. All other PCOCs were 
eliminated as PCOCs. 

2.3.6 Application of Professional Judgement 

The maximum concentrations for dibenz(a,h)anthracene and benzo(a)pyrene in surface soil 

are above the PRG screening levels for the WRW (Table 2.3). Table A-2 shows that there 

were 0 unqualified detections, 9 “J” qualified detections (estimated values), and 57 “U” 

qualified nondetections for dibenz(a,h)anthracene. Benzo(a)pyrene had 5 unqualified 

detections, 32 “J” results below the detection limit, and 30 nondetections. Figure 2.7 shows 

the box plots for these compounds. These compounds are members of the group of 

ubiquitous polyaromatic hydrocarbons (PAHs) that occur due to combustion, in engine 

exhaust and asphalt. There is no information suggesting that either compound was released 

due to activities at the SEP site. 

The WRW PRG at 1E-06 for dibenz(a,h)anthracene is 0.348 mgkg. The detection limit 

rapged from 0.330 to 0.740 mgkg, with a mean of 0.413 mgkg. The nine J-qualified 

L .  
-200 

(estimated) values were below the detection limit 

and ranged from 0.038 to 0.2 1 mgkg. The 

estimated values are all well below the PRG. 

The WRW PRG at 1E-06 for benzo(a)pyrene is 

0.348 mgkg. The detection limit ranged from 

0.330 to 0.740 mg/kg, with a mean of 0.41 1 mg/kg. 

The four detections ranged from 0.47 to 1.7 mg/kg. 

The 95UCL for benzo(a)pyrene, calculated using 

the bootstrap methodology discussed in Section 3.0, 

is 0.290 mgkg, well below the PRG. 

There is no pattern of contamination that suggests 
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. .  
these compounds are a result of a waste release; therefore, dibenz(a,h)anthracene and 

benzo(a)pyrene are not considered COCs. 

Arsenic was determined to be significantly (0.05 level) greater than background in the OS-to- 
6-foot layer of subsurface soil by the nonparametric Mann-Whitney test and by an 
independent t-test on the log transformed data. A comparison of the 90% confidence limits 
indicated the populations overlap. Figure A-55 shows that the AOC results are all well 
below the maximum background result. The range for surficial soils of the western United 
States is 0.1 to 97 mgkg with a geometric mean of 5.5 mgkg and an arithmetic mean of 7 
mgkg (Shacklette and Boerngen 1984). The arithmetic means for subsurface soil in the SEP 
AOC and the background are 4.7 mgkg and 3.6 mgkg, respectively. Both are below the 
geometric and arithmetic means for the western US. The arithmetic 95UCLs are 5.3 mgkg 
for the AOC and 4.9 mgkg  for background. The lognormal 95UCLs are 5.9 mgkg for the 
AOC and 4.5 mgkg for background. Arsenic concentrations in the surface soil and the liner 
materials were below background levels. The arsenic concentrations in the subsurface soil 
are considered to be well within the natural variation in soils and arsenic will not be carried 
on as a COC. 

2.3.7 Data not Included in the COC Selection Process and Chemicals not in ALF or 
Without EPA Toxicity Values 

Three data types included in the master data set were not used in the COC selection process 
as follows. 

Subsurface soil data with beginning depths greater than 6 feet (Tables A-9 to A-1 1, A-14, 
and A1 8); 

Subsurface soil data with null depth fields (Tables A-12, A-16, and A-20); and 

Data for all media that had irregular units (Tables A-21 to A-23). 

* 

0 

0 

The summary statistics table for data from greater than 6 feet (Table A-15) shows that the 
maximum values for the PCOCs aluminum, arsenic, iron, and manganese were higher than 
for the data from less than 6 feet. It is likely that this is due to geologic and soil weathering 
processes because the increases include the major soil constituents aluminum, iron, and, 
manganese. The maximum for arsenic increases from 15.5 mgkg  to 24.6 mgkg. Both 
levels are much lower than the background maximum of 4 1.8 mgkg. No organics in the 
greater-than-6-foot data had values greater than the PRG values. 
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Calcium 
Cesium 
Magnesium 

The data with null depth fields were from only two locations (Figure 2.5) and included only 
organic analytes. No maximum values for this data exceeded the PRGs. 

7440-70-2 1,832.80 832.N 
7440-46-2 2.06 0.43 
7439-95-4 2,087.33 1,320.00 

The third type of data excluded from the assessment was data with irregular units. Rather 
than make arbitrary changes to the units to what appear to be appropriate, it was decided to 
censor the data. The data do not indicate that any significantly high values are included 
(Tables A-2 1 to A-23). 

Only compounds listed in ALF were assessed for the risk assessment, per agreement (DOE, 
EPA and CDPHE, 1996). All analytes listed in ALF (DOE, EPA, and CDPHE, 2000) had 
toxicity factors. Tables 2.15 through 2.17 list analyte with no PRGs in ALF. 

2,660.00 
7.70 

2,750.00 
3,110.00 
1,540.00 

0.96 

Table 2.15. Solar Evaporation Ponds AOC Analytes in Liner Material With No PRG in 
ALF 

15 100 

15 80 
15 100 

15 100 

'15 100 

15 7 

Potassium 
Sodium 
Thallium 

7440-09-7 1,878.67 1,010.OC 

7440-23-5 674.13 135.M 
7440-28-0 0.48 0.37 

Titanium 

Cesium- 134 
Cesium- 137 

Plutonium-238 
Strontium-89 
S tronti um-90 

7440-32-6 407.00 322.M 

pCi/g pCi/g 
13967-70-9 0.18 0.02 
10045-97-3 0.12 0.07 
13981-16-3 0.01 0.01 
14 158-27- 1 0.26 0.W 
10098-97-2 0.01 -o.ia 

0.50 

100 
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Phenanthrene 

Tetratetracontane 
Propanoic Acid, 2-Hydroxy-2- ' 

I ' . '  

85-0 1-8 282 37 2700 67 66 
594-6 1-6 1100  1100 1100 I 100 
7098-22-8 1667 1600 1700 3 67 

Table 2.16. Solar Evaporation Ponds AOC Analytk in Surface Soils With No PRG in 
ALF 

Cesium- 1 34 
Cesium- I37 

Silicon 7440-2 1-3 
Sodium 7440-23-5 
Thallium 7440-28-0 
Titanium 7440-32-6 

PcUg 
13967-70-9 0.02 
10045-97-3 0.15 

Clg/kg- 
9-Octadecenoic Acid (Z)- 1 12-80-1 740 
1.3-Dioxolane, 2.2-Dimethyl- 291 6-3 1-6 320 

PcQg 
-0.239 
-0.0323 

0.32 
0.49 ' 

-0.16 

1 -Methyl Naphthalene 190-12-0 I 80 

PCgg 
0.15 55 18 
0.79 67 40 
10.76 47 94 

16 51 94 
I .5 63 63 

~~ 

2.6-Di-Tert-Butyl-4-Methyl Phenol 128-37-0 205 
3-Penten-2-One 625-33-2 6100 
9, IO-Anthraquinone 84-65- 1 210 

Radium-226 
Radium-228 
Strontium-89,90 

9-Hexadecenoic Acid 209 1-29-4 
Benzo(Ghi)Perylene 19 1-24-2 
Carbazole 86-74-8 
Heptane, 2,5-Dirnethyl- 22 16-30-0 

13982-63-3 I .  14 
15262-20- 1 I .77 
11-10-9 0.36 

Hexatriacontane 630-06-8 
N-Oc tacosane 630-02-4 
Nonacosane 630-03-5 
Octane, 4-Methyl- 22 16-34-4 190 
0-Fluorophenol 367- 12-4 1200 
Palmitic Acid 57-10-3 833 
Pentadecane 629-62-9 170 

I 09 
I09 
10.9 
46.7 
0.08 
322 

320 
80 
190 220 2 100 

6100 6100 I 100 
210 210 1 100 

2000 2000 1 100 
38 680 67 45 
140 410 7 29 
150 150 1 100 
650 650 2 50 
2300 
1 100 
190 

2300 I 100 
I 100 1 100 
190 1 100 
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14 1-78-6 
120-40- 1 
544-63-8 

Table 2.17 Solar Evaporation Ponds Subsurface Analytes With No PRG in ALF 

1,000 1,000 1,000 1 100 
5,125 1,000 8,000 8 100 
900 900 900 I 100 

ug/kg ug/kg 
526-73-8 700 700 700 1 100 
1 1 1-87-5 600 600 600 1 100 

2-Pentanone, 4-Hydroxy-4-Methyl I 123-42-2 I 77,143 I 10,000 I 100,000I 7 . I  86 I 
Ethyl Acetate 
Lauric Diathanolamide 
Myristic Acid 

Octarnetylcylotetrasiloxane 
Palmitic Acid 
Pentadecane 

ISec-Octylbromide 
Tridecane 
Undecane. 2.6-Dimethvl- 

57- 10-3 
629-62-9 
85-0 1-8 
557-35-7 2,000 2.000 
629-50-5 1. ::E 1 ::E 

pci/g pci/g 

17301-23-4 
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14596- 10-2 69 100 

2.3.8 Contaminants of Concern 

Plutonium-239/240 10- 12-8 

Final COCs were selected for the SEP based on all previously discussed data evaluation and 
screening processes. The final COCs were evaluated in the quantitative risk assessment to 
determine the potential impacts to receptors in each exposure scenario. Results of the COC 
screening for organics, metals, and radionuclides are summarized in Tables 2.18 through 
2.20. 

60 100 

Surface Soil 
Table 2. 18 summarizes COCs selected for surface soil. Selected COCs are, cadmium, 
chromium, americium-24 1, plutonium-239/240, uranium-234, uranium-235, and uranium- 
238. 

Urani u m-2 34 1 1-08-5 

Liner Materials 
Table 2.19 summarizes COCs in liner material. All metals were eliminated as COCs. The 
selected COCs are americium-241, and uranium-235. The COCs had lower concentrations 
than the surface and subsurface soils. 

71 100 I 

Subsurface Soils 
Table 2.1 1 summarizes COCs selected for subsurface soils. Selected COCs were cadmium, 
americium-241, plutonium-239/240, uranium-234, uranium-235, and uranium-238. 

Uranium-235 

Uranium-238 

Table 2.18 COC for Surface Soil 

15117-96-1 71 76 

7440-6 1 - 1 72 100 

Chromium I 7440-47-3 I . 73 I 97 

Note: 

I .  Calculated using bootstrap resampling methodology. 
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14596- 10-2 15 60 

151 17-96-1 15 67 

Table 2.19. COC Liner Material 

Americium-24 1 I 14596- 10-2 I 95 86 

Note: 

1.  Calculated using bootstrap resampling methodology. 

Plutonium-239/240 

Uranium-234 

Uranium-235 

Uranium-238 

Table 2.20. COC for Subsurface Soil 

IO- 12-8 .98 ' 83 

11-08-5 236 50 

151 17-96-1 99 72 

7440-6 I - I 1 I8 97 

ICadmium I 97 I 30 I 17440-43-9 

Note: I .  Calculated using bootstrap resampling methodology. 

L 
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3.0 EXPOSURE ASSESSMENT 

This section discusses the exposure scenarios evaluated in the HHRA; presents exposure 
point concentrations, calculated for each COC in each exposure medium and exposure area; 
and describes the methodology and exposure parameters used to quantify contaminant intake 
for each exposure pathway. 

3.1 FUTURE ON-SITE LAND USE 

Future on-site land use at R E T S  includes environmental restoration, decontamination and 
decommissioning, and transfer of jurisdiction to the U.S. Fish and Wildlife Service for use as 
a wildlife refuge, in accordance with the Rocky Flats National Wildlife Refuge Act of 2001. 
The federal government will be responsible for conducting future environmental monitoring 
activities at the site. The refuge is currently envisioned to have minimal maintenance 
following remediation, but; however, refuge workers are assumed to be present on-site for 
most of the year and engaged in refuge maintenance and ecological work activities. 
Ecological surveys performed in compliance with the Threatened and Endangered Species 
Act indicate the presence of habitat that is potentially suitable for protected plant and animal 
species, such as the Preble’s Meadow Jumping Mouse. Residential development is not 
considered a foreseeable future land use scenario and was not included in the risk 
assessment. 

3.2 EXPOSURE PATHWAYS AND RECEPTORS 

. A complete exposure pathway requires a chemical source, chemical release mechanism, 
environmental transport medium, exposure point, and human intake route. If one of these 
elements is lacking, the pathway is incomplete and no human exposures can occur. Exposure 
to groundwater is an example of an incomplete pathway for the WRW. Incomplete pathways 
were not evaluated in the HHRA. Exposure pathways selected for quantitative evaluation in 
the HHRA are listed below. 

1 
4 .  

Future On-Site WRW 
This WRW is primarily exposed to incidental ingestion of surface water, soil, and sediments; 
inhalation of volatiles and particulates; and external exposure to beta and gamma radiations 
from radionuclides present in surface soil. The worker< is also exposed to subsurface materials 
during limited digging activities and dermal contact with surface and subsurface soil. 
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The scenario assumes that the WRW will be located in an office on an uncontaminated site 
50 percent of each day during a standard work week of 5 days per week. The remaining time 
will be spent outdoors across the Site with an emphaSis near the watershed areas. It is 
assumed that this receptor will be exposed to residual contaminants in the IA as well as all 
other on-site locations following remediation. The WRW will conduct some percentage of 
fieldwork that will result in exposure to residual contaminated surface soil, subsurface soil, 
sediments, and surface water. Figure 3-1 shows the site conceptual model of potential human 
exposure pathways for the WRW. The site conceptual model is a schematic representation of 
the chemical sources, chemical release mechanisms, environmental transport media, human 
intake routes, and human receptors for the SEPs. The site conceptual model is used to 
identify the complete exposure pathways for quantitative risk assessment and to identify 
pathways that are incomplete or do not warrant quantitative assessment because they would 
not contribute measurably to the estimate of overall risk. Significant complete exposure 
pathways identified that apply to the SEP AOC are2: 

External radiation exposure 

Inhalation of airborne surface soil particulates 

Incidental ingestion of surface soils 

Incidental ingestion of subsurface soils 

Dermal exposure to surface soils 

Insignificant Pathways 
The following exposure pathways are incomplete for the SEP AOC, and were not 
quantitatively addressed in this risk assessment: 

Ingestion of fish in R E T S  surface waters is an incomplete exposure pathway; there are 
no surface waters at SEPs, and because fishing is prohibited; 

Ingestion of livestock is an incomplete pathway; beef ingestion will not occur under the 
wildlife refuge land use; 

Groundwater direct exposure pathways are incomplete; the shallow groundwater is not 
sufficiently productive for domestic well production; 

Inhalation of VOCs released to outdoor air through volatilization from soil is an 
incomplete pathway; no VOCs were included as COCs; 

0 

Incidental ingestion of surface water and incidental ingestion of sediments arc not  complete pathways in thc 
SEP AOC, but are in other arcas of RFETS. 
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Ingestion of homegrown produce is an incomplete pathway; gardening will not occur 
under wildlife refuge land use; and 

Dermal contact with surface water and sediments are considered complete for other areas 
of RFETS, but are not significant in the SEP AOC. 
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Figure 3.1 WRW Site Conceptual Model 
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3.3 EXPOSURE SCENARIOS 

The WRW exposure scenario was used in this risk assessment based on identification of 
likely long-term on-site land use, potential receptors, and the site conceptual model. The site 
conceptual model (Figure 3.1) includes surface exposure via inhalation, ingestion, dermal 
contact, and external radiation exposure, and exposure to ingestion of potentially 
contaminated surface water resulting from sediment transport and groundwater transport. 
Off-site receptors were not evaluated in this HHRA, but will be addressed in the Site CRA 
that will evaluate potential cumulative impacts to offsite receptors from all sources at 
RFETS. Specific scenario parameters used in this HHRA are listed in Tables 3.1 and 3.2. 
Exposure parameters a d  assumptions are similar to RSALS Task 3 with the exceptions 
discussed below. 

The WRW scenario has no indoor component. This is consistent with statements by DOE 
and the U.S Fish and Wildlife Service that no office buildings will be built in contaminated 
areas. It is assumed that workers will spend 50 percent of their work time (4 hours per day) 
outdoors on the Site. The other 50 percent of their work time will be spent in an office in an 
uncontaminated area. Select WRW exposure variables are described as follows: 

It has been agreed with the regulatory agencies to use an area use factor (AUF) of 1 for 
the main risk assessment. Alternative risk estimates will be presented in Section 5.4 on 
upcertainties influencing the risk estimates. The risk managers can use this discussion in 
the decision-making process. 

L 
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Table 3.1. Surface Soil Exposure Factors for the Wildlife Refuge Worker 

Table 3.2. Subsurface Soil Exposure Factors for the Wildlife Refuge Worker 

The AUF is the ratio of the AOC area to the minimum anticipated area of the WRW EU 
for the CRA. WRWs are expected to spend 100 percent of their time in an area equal to 
the EU area. If the AOC has an area less than the EU, equal to B, then workers will 
spend a portion of their time in the AOC, which will be equal to B E U .  The AUF is used 
to normalize exposure based on area. 

In discussions with the regulatory agencies, i t  was agreed that the smallest EU size to be 
used in the CRA would be 133 acres, based on data from a survey conducted for the 
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Rocky Mountain Arsenal (Appendix B, Table B-1). This is a conservative estimate of the 
EU area. Other estimates from the survey data are approximately 450 acres and the area 
used for the RSALS was 300 acres. The area for the AOC is 33.3 acres. Therefore, the 
AUF equals 33.3/133 or 0.25, representing the approximate portion of the WRW’s 
outdoor worktime that would be spent in the AOC. That this factor significantly affects 
the risk estimates. Risk calculations using this AUF are presented in the uncertainty 
section (Section 5.4). 

A central tendency mass loading (ML) value was used to estimate risk via inhalation over 
the 18.7-year exposure period. The RSALS Task 3 calculations used an upper 95Ih 
percentile value. This is appropriate for conservative action levels or PRGs. Risk 
assessments are forward-looking, long-term evaluations of risk and are based on a 
mixture of high-end and central tendency factors. The site average annual ML from 
CDPHE monitoring data is 1 1.8 micrograms per cubic meter (pg/m3). The 95Ih percentile 
value for the distribution developed for the RSALS Task 3 is 67 pg/m3. This value is 
extremely high for use in a long-term exposure assessment. Therefore, the 50th percentile 
value, 21.2 pg/m3, from the same distribution was chosen for this risk assessment. 
Alternative risk estimates will be presented in the uncertainty section, including all three 
ML estimates for use by the risk managers. 

The same ML factor was used for subsurface exposures due to small excavations such as 
posthole digging or tail improvement. This is a reasonable estimate, considering the 
expected level of activities. A specific factor will be developed for the CRA through the 
consultative process with the regulatory agencies. 

An area weighting factor (AWF) was used for the calculation of exposures to the pond 
liners and surface soil in the AOC. The AWF is based on the surficial area of the AOC 
covered by the liners and surface soil. WRWs will be exposed to the entire surface area 
of the AOC. Their exposure to the liners and surface soil will be proportional to the area 
covered by each. Use of the AWF allows the apportionment of risk betw’een the soil and 
liners. This information will be helpful to the risk manage’rs in making informed 
decisions. If the AWF is not used it must be assumed that the WRWs will spend 100 
percent of their time on the soil and 100 percent on the liners, which is not possible. The 
area of the AOC is 33.3 acres, and the areas of the surface soil and liners are 27.2 and 6.1 
acres respectively (Appendix B, Table B-2). The AWF for surface soil is 27.2/33.3 = 
0.817, and the AWF for the liner is 6.U33.3 = 0.183. These values wereiounded to 0.8 
and 0.2, respectively, for the risk assessment (Table 3.1). 

The value for the daily gamma-exposure time factor, often abbreviated as Te-d, was 
calculated as exposure time (ET)/24 based on EPA guidance (EPA 1991). In revisions to 
Chapter 4 of Risk Assessment Guidance for Superfund (RAGS) Part B (EPA 1993), it is 
stated that, “The default value for workers discussed in Section 4.4.2 and used in 
Equation ( 13) under comrnerciaYindustria1 soil exposure scenario, has been changed from 
1 to 0.3. Te is the ratio of the number of hours an individual is exposed to an external 
gamma radiation source per day to the total hours in a day, 24. This is the result of the 
external slope factors being calculated for a 24- hour per day residential exposure. For 
workers, the exposure time is assumed to be 8 hours each day, resulting in a Te value of 

’ 
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8/24 = 0.3.” The value for the WRW is ET/24 = 4/24 = 0.17. This factor has been used in 
the risk calculations for the WRW. 

The gamma-shielding factor was set to 1 for calculation of external radiation risks to the 
WRW. Federal Guidance Report No. 12 (EPA 1993) recommends the use of a shielding 
factor for outdoor exposures. The effect of the use of a shielding factor is shown and 
discussed in the uncertainty section (Section 5.4). 

Based on EPA 2001 guidance, a weighted soil dermal adherence factor (AF-d) of 0.1 was 
used. This was based on the upper 95% value for a groundskeeper and a geometric mean 
for a commercial gardener. 

o 

3.4 EXPOSURE POINT CONCENTRATIONS 

The exposure point concentration of aCOC in a sampled medium is usually the 95UCL on 
the arithmetic mean, assuming normality. The arithmetic, mean is a statistically robust 
estimator, even when normality assumptions are not met (Gilbert 1987). The 95UCL on the 
mean is a conservative estimate of the average concentration to which people would be 
exposed over time in the exposure area. If the maximum detected COC value is below the 
95UCL, the maximum concentration is usually used as the exposure point concentration. 
When data distributions are demonstrated to be lognormal, a geometric mean and 95UCL are 
calculated using log-transformed data. When distributions are found to be neither normal nor 
lognormal, lognormality is often assumed and the data transformed to calculate the exposure 
concentration. Problems arise with this procedure when data are not lognormally distributed. 
In addition, contaminant concentrations in soil at contaminated sites can often appear to be 
lognormally distributed due to non-detections and outliers or the data may be from more than 
one population (EPA-1997, State of Alaska 2001). 

Guidance and literature for calculating exposure point concentrations have been reviewed. A 

methodology has been adopted for this HHRA to determine 95UCLs using a nonparametric 
probabilistic resampling methodology when data are not normally or lognormally distributed. 
The bootstrap method has been used to calculate the concentration term for estimating risk as 
presented in EPA guidance, Calculating Exposure Point Concentrations at Hazardous Waste 
Sites (EPA 2002a). This method was chosen because some SEP data have unknown 
distributions and lognormal distributions for radionuclides have inherent technical difficulties 
due to zero and negative concentrations and large variances. 

The commercially available statistics program S-Plustm was used for the bootstrap 
calculations. The technique avoids difficulties associated with empirically determining the 
shape of the observed distribution because it  has no distributional assumptions. Resampling 
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techniques provide estimates of the mean and variance for any distribution regardless of the 
specific shape. The method is discussed in detail in Appendix D of EPA’s Process for 
Conducting Probabilistic Risk Assessment (1999). It has been shown that bootstrap methods 
“...perform substantially better, sometimes orders of magnitude better, in estimating the 
95UCL of the mean from positively skewed datasets.. .” than other methods (EPA, 1999). 
Estimates derived for this risk assessment were developed using 1 ,OOO resampling events. 

Distributions for all PCOCs were discussed previously in Section 2.3.5. Most liner and 
surface soil PCOCs had non-parametric distributions. However, most non-radiological 
subsurface soil distributions were lognormal. All PCOCs were compared to background by 
using the appropriate test based on evaluation of both SEP and background distributions. 
Following the background comparison and professional judgement screens, final COCs were 
selected to quantify risk to the WRW. Some COCs had lognormal distributions and UCLs 
were calculated based on standard lognormal statistical methods (Gilbert 1987; EPA 2002). 
Arsenic in surface soil was the only COC with an observed distribution assigned as normal. 
Lognormality was assumed for all final COCs in liner material based on direction from EPA, 
Region 9 and CDPHE to assume lognormality for all data sets with less than 30 samples. 
This assumption also applies to the surface soil background data set that currently contains 
20 observations. Statistical testing of final COC distributions showed that many are actually 
neither normal nor lognormal and non-parametric methods are appropriate (EPA 2002). 

The exposure point concentrations for COCs in surface soils, liner materials, and subsurface 
* soils are presented in Table 3.3. The exposure concentrations in surface soil were used to 

estimate health risks associated with soil ingestion, inhalation of particulates, external 
irradiation, and dermal contact by a WRW. Subsurface soil concentrations were used to 
estimate health risks as a result of digging activities. 

Americium-241 and uranium-235 are final COCs present in liner materials (Table 3.3). A 
dognormal distribution was assumed for americum-24 1 due to a small sample size. Test 
results for americum-24 1 indicated a non-parametric distribution based on mixed positive 
results for normality and consistent negative results for lognormality. The resulting 
lognormal UCLf or americium 24 1 was 10,633 pCi/g, greatly exceeding the maximum 
detected concentration of 8.1 pCi/g by orders of magnitude. The extreme exceedance of the 
americum-24 1 UCL above the maximum detected concentration indicated that the 
assumption of lognormality is not valid. The sensitivity of the H Land statistic to 
assumptions of lognormality has been widely documented (Gilbert, 1987; EPA, 1997; EPA, 
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Final COCs in subsurface soils included cadmium, americum-24 1, plutonium-239, uranium- 
238, uranium-235, and uranium-234 (Table 3.1). Cadmium and uranium-238 both exhibited 
lognormal distributions and log-transformed data was used to derive UCLs of 9.6 ppm and 
2.1 pCi/g respectively. Both log UCLs were well below maximum detected concentrations 
and were used to calculate risk estimates. All other COCs in subsurface soils were 
radionuclides with non-parametric distributions. The Bootstrap method was used to derive 
UCL estimates for COCs with non-parametric distributions reported in Table 3.1. 

3.5 INTAKE CALCULATIONS 

Intake is a measure of exposure expressed as the mass of a substance in contact with the 
exchange boundary per unit body weight per unit time (EPA 1989a). Chemical intake is 
expressed in terms of milligram (mg) chemical ingested, inhaled, or dermally absorbed per 
kilogram of body weight per day (mag-day). Intake of radionuclides is expressed in units 
of picocuries (pCi) total intake to the receptor. Intakes are estimated following EPA RAGS 
(1989) and are based on reasonable estimates of body weight, inhalation volume, ingestion 
rates, soil matrix effects, frequency and duration of exposure, and estimated contaminant 
concentrations. Exposure factors are presented in Tables 3.1 and 3.2 for workers exposed to 
surface and subsurface soil, respectively. 

The general equation for calculating chemical intake, in terms of mgkg-day, is: 

Intake = (chemical concentration)(contact rateNexposure frequencv)(exposure duration) (Equation 3.1) 
(body weight)(averaging time) 

With units of: 

Intake of rac 

mg/kg-day = (mdvolume or massMvolume or mass/dav)(dav/vear)(vear) 

(kg)(day) 

ionuclides was calculated using equations similar to those for calculating intake 
of chemicals. Intake of radionuclides by either ingestion or inhaation is a function of 
radionuclide concentration, intake rate (or the amount of potentially contaminated medium 
contacted per unit time or event), and exposure frequency and duration. However, for 
radionuclides, averaging time and body weight are excluded from intake equations. 

Table 3.4 presents the intake equations for each pathway evaluated in the risk assessment. 
The equations are based on standard EPA guidance. Tables 3.5 and 3.6 present the chemical 
intakes for all COCs, media; and exposure pathways. 
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Table 3.4 Intake equations for the WRW 

Inhalation Risk = CSs x IR-h x ET x ET0 x EF x ED x AWF x AUF x (l/PEF) x 1000 x SFi 

Ingestion Risk = CSs x IR-s x EF x ED x AWF x AUF x 0.001 x SFo 

External Radiation Risk = CSs x ED x EF/365 x ET/24 x AWF x AUF x SFe 

Ingestion Risk = ((CSs x IR-s x EF x ED x AWF x AUF x O.OOOOOl)/(BW'ATc)] x SFo 

Dermal Risk = [(CSs x EF x ED x AWF x AUF x EV x SA-s x AF-d x DAF x O.OOOOOl)/(BW x ATc)] x SFo 

Inhalation HQ = (CSs x IR-h x ET x EF x ED x ETo x AWF x AUF x (l/PEF))/(BW x ATn x RfDi) 

Ingestion HQ =(CSs x IR-s x ED x EF x AWF x AUF x O.OOOOOl)/(BW x ATn x RfDo) 

Dermal HQ = (CSs x EF x ED x AWF x AUF x EV x SA-s x AF-d x DAF x O.OOOOOl)/(BW x ATn x RfDo) 

CSs Concentration in sojl 
IR-h Hourly inhalation rate 
IR-s Soil ingestion rate 
ET Exposure time 
EF Exposure frequency 
ED Exposure duration 
ET0 Exposure time fraction, outdoors 
EV Events per day 

AWF Area Weighting Factor 
AUF Area Use Factor 

EF/365 Gamma exposure factor (annual) 
ET/24 Gamma expqsure factor (daily) 
PEf Site-specific PEF based on ML 
SA-s Surface Area of Exposed Skin - Soil 
AF-d Dermal Adherance Factor 
DAF Dermal Absorption Fraction 

SFinh Inhalation slope factor 
SFo Oral slope factor 
SFe External radiation slope factor 
BW Body Weight 
ATc Carcinogenic Averaging Time 
ATn Noncarcinogenic Averaging Time 
RfDi Inhalation reference dose 
RfDo Inhalation reference dose 
ACF Area correction factor 

(1 - Se) Gamma shielding factor 

mg/kg or pCi/g 
m3ihr 

hrlday 
daylyr 

Yr 
unitless 

ev/d 
unitless 
unitless 
unitless 
unitless 
m3kg 
cm2 

mg/cm2-ev 
unitless 

(2) 
(2) 
(2) 
kg 

days 
days 

(mgncg-day) 
(mgncg-day) 

mg/day 

unit less 
unitless 

;et to 1 
;et to 1 

;et to 1 

;et to 1' 

. Based on the wildlife refuge worker scenario developed by the RSALS Working Group. 

. Slope factors for inorganic and organic COCs are in units of (mg/kgday)-' . 
;lope factors for radionuclides inhalation and ingestion exposures are in units of risWpCi. 
;lope factors for External Exposures are in units of risk/yr per pCi/g. 

. .  
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Table 3.5 Intakes for the Wildlife Refuge Worker from Surface Soil and Liner 
Material at the SEPs 

loxicily factor available lor lhis exposure palhway. 

b. No non-radionuclide carcinogenic COCs lor the pond liner malerial. 

c. External exposure is no1 included lor lheradionuclides. 

Table 3.6 Intakes for Wildlife Refuge Worker Exposure to Subsurface Soil and Liner 
Material at Solar Ponds 

Uranium-234 1 SOE-01 NA 1 6.23E-01 I I . E 4 2  

Uranium-235 I 6.32E-03 I 5.73E+00 I NA 2.62E-02 I S.EE+OO 

a. No toxicity factor available for this exposure pathway. 
NA Not applicable 
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' .. . .  . .  

4.0 TOXICITY ASSESSMENT 

This section describes toxicity factors that are combined with estimated intakes of COCs to 
estimate potential risk associated with exposure. Toxicity factors used in the HHRA are . 

EPA-verified or provisional carcinogenic slope factors (SFs) and noncarcinogenic reference 
doses (RfDs) or air reference concentrations (RfCs); for COCs in the SEP. Toxicity factors 
are presented in Table 4.1. Toxicity factors for radionuclides are taken from Federal 
Guidance Report 13. 

. , .  

. ..: 

The principal indices of toxicity for chemicals with noncarcinogenic effects are the oral RfD 
and inhalation RfD. RfDs can be considered threshold doses or exposure levels. At 
chemical doses or exposures below threshold values, adverse effects are not expected to 
occur. RfDs incorporate a number of safety factors to ensure that they are health-protective 
for all human populations, including sensitive subgroups (for example, children and the 
elderly). 

Oral and inhalation SFs are used to characterize the potency of carcinogens. A SF is a dose- 
response factor used to relate carcinogenic response to chemical dose. SFs are used to 
estimate the upper-bound probability of an individual developing cancer as a result of 
exposure to a potential carcinogen. EPA policy assumes that carcinogenic responses have no 
threshold, and that exposure to a carcinogen may result in some finite cancer risk at any dose, 
no matter how small (EPA 1989). 

SFs for radionuclides are derived considering radionuclide emissions and their relativq 
biological damage to exposed tissues, residence time of radionuclide In*various body tissues, 
and duration of exposure. Radionuclide dose is calculated as a yearly intake followed by a 
50-year dose commitment period. SFs for radionuclides are presented for external exposure, 
inhalation, and ingestion of radioactive materials. 

EPA assumes that any dose of a radionuclide has the potential to produce carcinogenic 
effects in a linear, no threshold model. However, EPA does not recommend the evaluation of 
noncarcinogenic effects of radionuclides, with the exception of uranium, because these 
impacts have been shown to be insignificant compared to carcinogenic effects at most 
Superfund sites with potential radionuclide contamination (EPA 1989). EPA has developed 
both internal (inhalation and ingestion) and external SFs for the carcinogenic response to 
radionuclide exposure (EPA 1999). L 

The RfDs and SFs used in the HHRA were obtained from the following sources: 

L 
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EPA’s Integrated Risk Information System (IRIS) online database (EPA 2002b); 

EPA’s Health Effects Assessment Summary Tables and Supplements (HEAST) (EPA 
1997); and 

EPA’s National Center for Environmental Assessment (NCEA) for interim and 
provisional values. 

4.1 DERMAL EXPOSURE TO CHEMICALS 

EPA recommends using oral toxicity factors, adjusted if possible by a gastrointestinal 
absorption fraction, to evaluate toxic effects from dermal contact with potentially 
contaminated media (EPA 1989; 1992b, 2001a). The oral toxicity factor relates the toxic 
response to an administered intake dose of contaminant, which may be only partially 
absorbed by the body. Intake from dermal contact is estimated as an absorbed dose. 
Therefore, EPA (2001 a) suggests adjusting some oral toxicity factors by contaminant- 
specific gastrointestinal absorption rates, if available, to yield toxicity factors for 
contaminants absorbed via the dermal pathway. When specific gastrointestinal absorption 
rates are not available, gastrointestinal absorption is assumed to be 100 percent and the 
unadjusted oral toxicity factor is used to assess the response to dermal absorption. 
Adjustments were made to the oral toxicity factors for cadmium and chromium RfDs for this 
risk assessment. 

I 
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r 
' Table 4.1. Toxicity Factors 

dotes: 
. Values for dermal adsorption factor (DAF) are from EPA (2001). Values for chromium are default values based on the value 
!. Assessed as chromium (VI). 
= IRIS 
= NCEA provisional value 

I = HEAST 

t = RSALS PPRG tahles 

teferences: 
100 I h. Integrated Risk Information System (IRIS). On-line datahase. Office of Research and Dcvclopment, Cincinnati, OH, June. 
997. Health Effects Assessment Summary Tables (HEAST). 
E A S T  2001 h = U.S. Environmental Protection Agency. 2001. Health Effects Assessment Summary Tables, Radionuclide Table, 
P A ,  Oflicc of Radiation and Indoor Air (ORIA), April. 
IPA, 2(K)Ia, Risk Assessment Guidance for Superfund Volumc I: Human Health Evaluation Manual (Part E, Supplemental Guidance fo,r 
)crm;il Risk Asscssnicnt). Intcrim, EPA/540/R/99/005, OSWER 9285.7-02EP, PB99-9633 12, September. 
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5.0 RISK CHARACTERIZATION AND UNCERTAINTY ANALYSIS 

Risk characterization is the final step of the risk assessment process. In this step, toxicity 
factors, noncarcinogenic RfDs and carcinogenic SFs for COCs are applied, in conjunction 
with estimated chemical intakes, to predict potential noncarcinogenic and carcinogenic health 
risks to exposed receptors. Spreadsheets with calculations are presented in Appendix C. 

5.1 NONCARCINOGENIC HEALTH EFFECTS 

The potential for noncarcinogenic effects is characterized by comparing estimated 
contaminant intakes (Section 3.5) with contaminant-specific RfDs (Table 4.1). The resulting 
ratio is the HQ. It is derived in the following manner: 

Noncarcinogenic HQ = Chemical Intake (mdkn-day) (Equation 5.1) 

The RfD concept assumes that there is a level of intake (the RfD) below which it is unlikely 
that even sensitive individuals will experience adverse health effects over a lifetime of 
exposure. If the average daily intake exceeds the RfD and the HQ is above 1 .O, concern for 
potential noncarcinogenic effects may increase (EPA 1989). It should be noted, however, 
that the level of concern does not increase linearly as the RfD is approached or exceeded. 
This is because all RfDs are not assessed equally or based on the same severity of toxic 
effects. Because the HQ does not define a dose-response relationship, the numeric value is 
not a direct estimate of risk (EPA, 1989a), but rather an indicator that adverse health effects 
are more likely to occur as the HQ increases. 

To assess exposure to multiple contaminants, HQs are summed to yield an HI for each 
pathway and receptor. The assumption of additive effects reflected in the HI is most properly 
applied to substances that induce the same effect by the same mechanism (EPA 1989). 
Consequently, summing HQs for substances that are not expected to induce the same type of 
effect will likely overestimate potential adverse health effects. The HI, therefore, provides a 
conservative measure of potential adverse health effects and is dependent on the quality of 
experimentally derived evidence. 

HIS from all relevant pathways are summed to obtain the total HI for that receptor. If the 
total HI is less than or equal to 1, multiple-pathway exposures to COCs at the site are judged 
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unlikely to result in any adverse health effects. If the sum is greater than 1, further 
evaluation of exposure assumptions and toxicity, including consideration of specific target 
organs affected and mechanisms of toxic actions of COCs, is warranted to ascertain whether 
cumulative exposure would be likely to harm exposed receptors. 

5.2 CARCINOGENIC RISK 

Potential carcinogenic effects are characterized in terms of incremental probability of an 
individual developing cancer over a lifetime (70 years) as a result of exposure to a potential 
carcinogen. Known as the excess lifetime cancer risk, it is an estimate of the increased risk 
of developing cancer above the background rate for the general population. Excess lifetime 
cancer risk is estimated from the projected lifetime average daily intake and the cancer SF, 
which represents an estimate of the dose-response relationship. Excess lifetime cancer risk is 
calculated by multiplying the average daily chemical intake by the cancer SF as follows: 

Cancer risk = (Average daily intake)(SF) 

Units: (mgkg-day)(mg/kg-day)" or (pCi)(Risk/pCi) 

(Equation 5.2) 

Carcinogenic risks estimated using SFs are upper-bound estimates. This means that the 
actual risk is likely less than the estimated risk (EPA 1989). Rh4E cancer risks may be 
significantly overestimated because they are calculated by multiplying 95th percentile 
estimates of cancer potency, 95UCLs of concentrations, and. high-end estimates of several 
exposure parameters. 

The risks resulting from exposure to multiple carcinogens are assumed to be additive (EPA 
1989). The total cancer risk is estimated by summing the risks estimated for each COC for 
each pathway. This is a highly conservative approach that results in an artificially elevated 
estimate of cancer risk, especially if several carcinogens are present, because 95th percentile 
estimates are not strictly additive (EPA 1989). 

I 

In accordance with EPA guidance (EPA 1989) radionuclide risks were calculated separately 
for each exposure pathway. Carcinogenic risks for each pathway due to radionuclides are 
presented in Appendix C .  Chemical and radiological risks were summed by media to 
determine the overall potential human health hazard at the site, as shown in Tables 5.1 and 
5.2. 

, 
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EPA policy must be considered in order to interpret the significance of cancer risk estimates. 
The National Oil and Hazardous Substances Pollution Contingency Plan (EPA 1990) states 
that: “For known or suspected carcinogens, acceptable exposure levels are generally 
concentration levels that represent an excess upper bound lifetime cancer risk of between 
and When cumulative carcinogenic risk to an individual, based on RME exposure, 
does not exceed lo4 and the total HI does not exceed 1, action is generally not warranted for 
protection of public health (EPA 1991). 

5.3 SEPAOC 

The receptor evaluated in the SEP AOC was a WRW. One scenario was assessed for the 
WRW receptor with the liner materials on the surface. Health risks and hazards were found 
to be low for the Solar Ponds AOC. The results are presented and discussed below. 

5.3.1 Noncarcinogenic Hazard Index 

The cumulative HI for noncarcinogenic health effects is 0.04 (Table 5.1). The surface soil 
dominates the results. No adverse non-cancer health effects are expected, even for sensitive 
individuals, because HIS are much less than 1.0 for all media and pathways. The HQs for 
each COC and pathway are shown in Table5.2. 

5.3.2 Carcinogenic Risk 

Excess lifetime cancer risk estimates for the WRW receptor are summarized in Table 5.3 by 
medium and in Table 5.4 by pathway and COC. No nonradiological carcinogenic COCs 
were present in lilier materials and no estimate for risk is presented Table 5.3. 

The total risk for RCRA constituents (cadmium and chromium) is 3E-07, well below the 1E- 
06 level of concern. The highest cancer risk estimate is for radionuclides in surface soil at 
2E-06 (2 excess cancer cases per 1,OOO,OOO exposed individuals). The risk levels are driven 

Table 5.1. Hazard Indices for Wildlife Refuge Worker Receptors 

a. No toxicity factor available. 
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Chromium 

Uranium-234 

Uranium-235 

Uranium-238 

. . .  . .  
. .  

0.0007 0.006 0.00 1 0.007 

a 0.0000003 0.000000001 0.0000003 
a O.ooOo3 0.000000 I O.ooOo3 
a 0.003 o.oo00 I 0.003 

Table 5.2 HQs and HIS by COC, Media, and Pathway 

a. No toxicity factor available. 

by the inhalation pathway for chromium VI for metal COCs and by the external radiation 
pathway for americium-24 1 and uranium-235 in the surface soil (see Appendix C). 

The estimated excess lifetime risks for a WRW due to RCRA listed constituents are well 
below the 1E-06 level of concern. Approximately 80 percent of the nonradiological risk are 
due to chromium in the surface soil. Chromium was conservatively assessed as chromium 
VI, actual risks are likely to be lower due to the presence of chromium 111. 

~ 
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Surface Soil 

Liner on Surface 

Subsurface Soil 

Table 5.3. Summary of WRW Carcinogenic Risks for the Solar Ponds AOC 

2.7E-07 8.9E-07 8.8E-07 2.OE-06 

2.2E-08 6.5E-08 1.3E-07 2.2E-07 

5 .OE-09 1.6E-08 I .8E-08 3.9E-08 

a. No toxicity factor available 
NA. No nonradiological COCs present in liner materials. 

The total radiological risk to the worker is 2E-06. Americium-24 1, plutonium-239/240, and 
uranium-235 are the major contributors to risk (see Table 5.4 and Appendix C). Americium 
dominates all pathways, plutonium is a significant contributor to the inhalation and ingestion 
pathways, and uranium-235 is significant for the external pathway. 

5.4 UNCERTAINTIES AND LIMITATIONS 

This section discusses major uncertainties and limitations of the HHRA and how the results 
and conclusions might be affected. Uncertainties and limitations are inherent in the risk 
assessment process. The level of certainty associated with the conclusions of the risk 
assessment are conditional upon the data quality, methods used to identify COCs, estimates 
of chemical concentrations, assumptions made in estimating exposure conditions, 
conservatism of methods used to develop exposure factors, and toxicity values used to 
characterize risk. 
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Table 5.4. Summary of WRW Carcinogenic Risks by COC, Media and Pathway 

Americium-24 1 2. I6E-08 6.4 1 E-08 NA 8.888-08 1.7E-07 
Uranium-235 1.97E- 10 8.72E-10 NA 4.19E-08 4.3E-08 

a. No toxicity factor available 
NA. Not applicable. 

Conservative assumptions were made at all-stages of this risk assessment to prevent 
underestimating potential health risk. Carcinogenic risks were estimated using upper-bound 
SFs and conservative exposure assumptions. Estimates of noncarcinogenic toxicity values 
(RfDs) are also very conservative and may result in an overestimate of noncarcinogenic 
health hazards. RME estimates of potential health risks associated with potential exposures 
at the SEP should be considered upper bounds. This means tbat actual risks are likely to be 
less than estimated risk (EPA 1989). Although point estimates of risk are made, it should be 
recognized that each estimate represents a range of possible risk and is only an indicator of 
the actual risk. 

Uncertainties in the HHRA for the SEP lie chiefly in sampling limitations, the identification 
of COCs, estimation of exposure point concentrations, exposure assumptions and factors, and 
the assessment of chemical toxicity. Each of these is discussed below. 
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5.4.1 

Samples of surface soil, subsurface soil, and pond liner materials were collected in 
accordance with approved work plans, and most of the chemical analytical results were 
validated in accordance with EPA and RFETS data validation guidelines. Work plans were 
presented in the Final Phase I R F W  Work Plan for OU 4 (DOE 1992). and the chemical 
analytical database and data review are described in Appendix A. It can be seen from 
Figures 2.1 through 2.3 that sampling was performed in a nonsystematic, random fashion. 
There are areas that were more or less densely sampled than others. The overall quality of 
the data was determined to be sufficient for risk assessment purposes (Section 2.0). 

Sampling and Identification of COCs 
\ 

The identification of COCs is dependent on the quality of the sampling, analysis, and 
database management. Data were retrieved from both the SWD and the Remedial Action 
Decision Management System (RADMS). The data are considered representative of the SEP 
AOC and retrieval is considered to be complete. The elimination of PCOCs and selection of 
COCs are documented in Section 2.0. 

5.4.2 Exposure Point Concentrations and Exposure Factors 

Concentration Term 
The 95UCL of the mean concentration is used as a conservative estimate of exposure 
concentrations. The 95UCL is used rather than the arithmetic mean concentration to provide 
an additional level of conservatism and limit uncertainties involved in estimating the true 
mean from a relatively small data set. Small sample size, variability in sample results, 
incluiion of extreme values, and negative or zero values add to the uncertainty in estimating 
the mean. However, these uncertainties usually result in a high, rather than low, bias to the 
estimate. 

Attachment I presents a detailed evaluation of data adequacy used to support and quantify 
risk calculations submitted for the Solar Ponds. The evaluation included determination of 
mean, variance, and 95UCLs estimates using Bootstrap resampling and geostatistical 
methods. A spatial analysis and evaluation of the Bootstrap technique were also provided. 
Comparison of upper 95UCLs from all statistical methods was included, and their impact on 
the reported risk results evaluated. The data adequacy evaluation focused on the 
radionuclides present in surface soils. The results are summarized below and discussed in 
relation to the methods used in the HHRA. 

L 
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Lognormal Geostatistics Bootstrap 
na 35.3 38. I 

Distributional testing was conducted and reported in Section 2.3.6 of the risk assessment. A 

normal, lognormal, or non-parametric distribution was assign to each analyte in liner 
material, surface soil, and subsurface soil. Most liner material and surface soil analytes had 

23.8 
13.4 
5.47 
3.46 
0.24 
5.70 

non-parametric distributions, while subsurface analytes had lognormal distributions. 
Distributional testing was also conducted for individual surface soil COCs using the Shapiro- 
Wilk test on the data and Ln-transformed data. The Bootstrap approach was then used to 
estimate UCLs for distributions that were neither normal nor lognormal. 

~~ 

na 25.1 2418 
34.2 14.5 14.7 
16.5 6.40 6.06 
na 3.55 3.77 

0.2 1 0.25 0.29 
na 6.38 6.53 

In addition, a Geostatistical Spatial Analysis was conducted for surface soil radionuclides 
that dominated risk. Results indicated good spatial correlation based on observed 
variograms. Evidence of a spatial pattern indicates that the use of classical statistical 
methods for characterizing the 95% UCLs should be avoided and geostatistics are 
appropriate to properly assess SEP contaminants and quantify UCLs to support risk 
calculations. The classical methodologies quantify uncertainty in the exposure concentration 
term without consideration of spatial variability present in data derived from environmental 
sampling (EPA 200 1 ). 

The Bootstrap method was used to calculate UCLs for the SEP Risk Assessment. Table 5.5 
compares UCLs derived from the statistical methods evaluated. UCLs computed by 
Bootstrap and geostatistical methods were consistently higher than UCLs derived from 
normal t-statistic methods. These two methods therefore do not underestimate the UCL for 
the SEP surface soil data. Bootstrap and geostatistics are therefore unlikely to underestimate 
the true UCLs and risk. 

Table 5.5 
COC 
Cadmium 
Chromium 
Am-24 1 
Pu-239 
U-238 
U-235 
U-234 

na = Not applicable 

However, lognormal statistics using Land H produced UCLs for americium-24 1 and 
plutonium-239 that were more then twice all other UCL estimates and a UCL estimate for. 
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uraniium-235 that was below the t-statistic estimate. Lognormal statistics therefore produced 
UCL estimates that were inconsistent and outside the range of the other estimates. EPA has 
discussed this problem in a Technical Document (EPA 1997). EPA concludes that lognormal 
statistics are likely to overestimate UCLs and risk. The current evaluation supports this 
conclusion. 

Both statistical and spatial analyses indicate that sampling at the SEPs is adequate, especially 
in view of the low estimated risk. Geostatistics and Bootstrap methodologies are both 
technically sound; have no distributional assumptions; and adequately support risk 
quantification. Use of either Bootstrap or geostatistical methods do not underestimate true 
risk. The 95UCLs derived from lognormal statistics were inconsistent and greatly 
overestimated the 95UCLs when actual analyte distributio& deviated from lognormality. 
For example, the lognormal 95UCL for Americum-241 in the liner (n=15) was 10,633 
compared to a maximum of 8.1 pCi/g. Use of lognormal statistics increases risk by a factor 
of two and often results in the use of maximum values to quantify risk due to 95UCLs falling 
outside the range of observed concentrations. Geostatistical methodologies address 
environmental data with spatial correlationsuch as the data present at the SEPs. 

Mass Loading and Air Exposure Concentrations 
There is uncertainty associated with the ML factor used to estimate contaminant 
concentrations in air. A 50th percentile estimate developed by the RSALS Working Group 
was used (21.2 pg/m3) in the risk assessment. This figure is approximately twice the 

documented site average (1 1.8 pg/m3), but 30 percent of the 95Ih percentile figure used by ;he 

working group for the RSALS action levels (67 pg/m3). The 95Ih percentile value is 
appropriate for action levels to be used for screening, but is too conservative for a forward- 
looking, long-term risk assessment. The effect of using multiple high-end factors in a risk 
assessment quickly leads to unrealistically high estimates of risk. EPA guidance (1989) 
recommends using a balance of high-end and central tendency estimates to avoid this 
problem. The effect of the three MLs on inhalation risk is shown in Table 5.6. 

i 
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Inhalation Inhalation Inhalation 
1 SE-07 2.7E-07 8.4E-07 

NA NA NA 

7.8E-10 1.4E-09 4.4E-09 

Table 5.6 Effect of Using Different Mass Loading Factors on Inhalation Risk 

Liner Material 

Subsurface Soil 

2.1 E-07 2.2E-07 2.6E-07 

3.6E-08 3.9E-08 5.3E-08 

NA. Not applicable. 

The effect on total inha1,ation risk of moving the ML from the Site average to the RSALS 50th 

percentile and then to the RSALS 90th percentile is almost one order of magnitude for 

nonradiologicals. There is little effect for the radionuclides. These uncertainties associated 

with the exposure point concentrations and the ML factor are likely to result in an 

overestimate of risks in the long term. 

Area Use Factor and Gamma Shielding Factor 
The AUF is the ratio of the AOC to the minimum anticipated size of the EU for the WRW. 

The AUF is used to normalize exposure based on area. In discussions with the regulatory 

agencies it was agreed that the smallest EU size used in the CRA would be 133 acres, based 

on data from a survey conducted for the Rocky Mountain Arsenal (Appendix B, Table B-1). 
The area for the AOC is 33.3 acres. Therefore, the AUF equals 33.3/133 = 0.25. This is a 

conservative estimate of the amount of time a WRW will spend in the SEP AOC over an 

18.7-year exposure period. It was agreed with the agencies to use an AUF of 1 for the risk 

assessment. This means that the hypothetical WRW wiil spend 4 hours a day, 5 days a week 

for 18.7 years in the SEP AOC. This is an extremely conservative assumption that a WRW 

will spend 20 hours a week for 18.7 years on such a very small portion of the total area of the 
\ 
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Subsurface Soil 

Total Risk 

Site. Therefore, risks have been calculated for the conservative assumption of a 0.25 AUF to 

aid in the risk managers’ decision-making process (Table 5.7). 

1.4E-09 1.4E-09 3.5E- 10 3.1E-09 
3E-07 3E-07 7E-08 7E-08 

I It was also agreed with the regulatory agencies that a gamma shielding factor would not be 

used to account for the effects of surface geometry and contaminant depth. The effect of 

incorporating a gamma shielding factor of 0.7, as calculated in Federal Guidance Report No. 

12 (EPA 1993) for radionuclides of similar energies as present at RFETS, is shown in Table 

5.7. 

Surface Soil 2.1 E-06 1.8E-06 5.1 E-07 4.5 E-07 
Liner ./ 2.2E-07 1.8E-07 5.4E-08 4.58-08 
Subsurface Soil 3.9E-08 3.4E-08 9.78-09 8.4E-09 
Total Risk 2E-06 2E-06 6E-07 5E-07 

J 

Table 5.7 demonstrates that the effect of the AUF is greater than that of the gamma shielding 

factor. The AUF has a greater influence because it affects all pathways, whereas 

Table 5.7 Effects of the AUF and the Gamma-shielding Factor (1-Se) on Total Risk 

the gamma-shielding factor only affects the external radiation pathway. Using the 0.25 AUF 

instead of the very conservative AUF of 1 .O, reduces the estimated radiological risk from 2E- 

06 to 6E-07 and nonradiological risk from 3E-07 to 7E-08. 
1 

5.4.3 Toxicity Assessment 

Toxicity values (RfDs and cancer SFs) derived by EPA are conservative, upper-bound 
estimates of potential toxicity or carcinogenicity of chemicals and central tendency estimates 
for radionuclides. They are designed to be conservative and their use in risk assessment 
tends to result in conservative estimates of potential risk. Only chemicals in the ALF were 
assessed for this HHRA. The ALF represents the master list of potential chemicals of 
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concern designated by CDPHE, EPA, and DOE in the 1996 Rocky Flats Cleanup Agreement 
(RFCA) (DOE 1996). However, chemicals not on the list may contribute to risk. These 
contributions are not assessed quantitatively (see section 2.3.7). In addition, some PCOCs do 
not have EPA-established toxicity factors. Therefore, they cannot be evaluated in a 
quantitative risk assessment. This adds a degree of uncertainty to the results of the risk 
assessment . 

. .  

I 
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6.0 SUMMARY AND CONCLUSIONS 
The HHRA estimated health risks for the WRW on-site receptors that could be exposed to 
COCs at the SEP. Exposure media evaluated were pond liner material, surface soil, 
subsurface soil, and outdoor air. COCs were identified as metals and radionuclides in liner 
material and soils that are above PRGS and background. Americium-24 1, plutonium- 
239,240, and uranium-235 in surface soil are the largest contributors to risks. Hazard and 
risk estimates are summarized in Tables 5.1 to 5.4 (also in Appendix C). Results of the risk 

assessment are summarized below: . .  

Cumulative HIS for the WRW were well below 1 .O and RME cancer risk estimates for 
RCRA nonradiological COCs (cadmium and chromium) were below EPA’s minimal risk 
target of 1E-06. 

The highest cancer risks to the WRW were from radionuclides in surface soil, with an 

The majority of the risk was from chromium, americium-241, and uranium-235 in surface 
soil. 

Uncertainties discussed in the previous section indicate that actual risk may be lower. 

RME risk of 2E-06. 
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I *2 Response to RFCLOG Comments, Dated October 15,2002 on the Draft Solar Evapor‘ation Ponds Proposed Action Memorandum 

RFCLOG Comments Dated October 15,2002 
CHARACTERIZATION 
We are concerned the available characterization data for 
the Solar Evaporation Ponds (SEP) is insufficient. In‘the 
Human Health Risk Assessment (Attachment 11), Figure 
2.1 shows that the liner of SEP 207-B South was not 
sampled. Figure 2.2 shows that SEP 207-B South had 
only one surface sample taken, while SEP 207-A, which 
covers three acres, had only five surface samples, the most 
of any of the five ponds. Figure 2.3 shows that neither 
SEP 207-B South nor SEP 207-C had subsurface samples 
taken in the first six feet below the asphalt liners. 

Due to what appears to be a small number of samples for 
a relatively large area, we question whether there are 
adequate data to support a No Further Action (NFA) 
decision. While an NFA decision may indeed be 
appropriate, it is difficult to have confidence at this point 
that the SEPs will not adversely impact surface water 
quality in the future based on’the limited data provided. 

We understand that clean fill will be placed on top of the 
SEPs liners, which will make subsurfxe soils harder to 
access and thus may reduce the overall risk to a future 
user. However, not knowing what is underneath some of 
the SEPs does not answer the question about the potential 
for a secondary source to be contributing to the Solar 
Ponds Plume (SPP). 

Response 

A Data Adequacy Evaluation for the Solar Evaporation Ponds 
(SEP) was conducted and is available as Attachment I. This 
evaluation includes a geospatial analysis and assessment of 
impacts to risk using various upper confidence limit (UCL) 
calculations and hot spot removal. It was concluded that 
adequate data were collected to support risk quantification. 

In addition, in Section 5.0, first paragraph, the following sentence 
was added: “Attachment I presents an evaluation of data 
adequacy used to support and quantify risk calculations submitted 
in the Human Health Risk Assessment (HHRA) as presented in 
At tachmen t 11.” 
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Section 2.1.2 Actions Taken at the SEPs 

Bullet 1 1 : “Twelve boreholes were completed and 
subsurface soil samples collected from within ponds 
207A, 207B-Center and 207B-North.” 

Were subsurface samples taken based on biased sampling 
(under known leaks in the liners), statistical sampling, or 
other? What is the confidence level that the Site has 
adequately characterized the subsurface? 

Attachment I1 (Human Health Risk Assessment): 
Section 2.2 Segregation OP Samples by Media 

“Most surface soil samples were collected using the RFP 
method, in which the top 2 inches.. .of soil are 
collected. ... Other were collected as’the first interval of a 
borehole sampling.” 

Is surface soil for the ponds themselves considered to be 
the first few inches of soil under the liners, or sediments 
on top of the liners? Please clarify this distinction in the 
document . 

DATA AVAILABILITY 

Sampling was biased. The overall sampling for the SEP is 
adequate at the 95% confidence level for surface and subsurface 
soil. The sum of ratios is well below 1 .O (0.1 1) and total risk is 
1E-06 following hot spot removal. 

Added to this bullet is the following sentence: “Boreholes were 
placed at locations where breaches in the liners were observed 
and at locations where the liner was intact (DOE 1995a).” 

Surface soil was typically collected as the 0- to 6-inch interval. 
All data with a starting and ending depth between 0 and 6 inches 
were considered surface soil. All surface soil was collected 
below liner material. Sediments were identified separately as SD 
or SED sample numbers. 

In Section 2.2, Surface Soil Section, the following sentence was 
added: “Surface soil for the ponds is considered to be within 0 to 
6 inches of soil below the liners.” 
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Section 2.1.2 Actions Taken at the SEPs 

Bullet 17: “Surface soil areas exceeding proposed 
soil action levels (October 2002) for Americium-24 1 
and Plutonium 239/240 were removed under the ER 
RSOP Notification ## 02-08.” 

Where were soils removed? What concentrations were 
removed? As per the Human Health Risk Assessment 
(HHRA), the maximum concentration of americium 
remaining in surface soils is 130 pCi/g, which is 
somewhat higher than the proposed soil action level of 76 
pCi/g. Where is the americium maximum concentration 
located? If not under the pond liners, this concentration 
could remain at the surface post-remediation, and should 
be noted. c 

Section 3.2 Soil Contamination 

“In addition, characterization data that was obtained 
based upon actions conducted under the ER RSOP 
such as confirmation samples collected after the 
removal of sumps, has been included in the closeout 
report and will not be included in this PAM.” 

Since the remediation of the SEP Area of Concern (AOC) 
is not complete, the closeout report is not complete. Thus, 
the characterization data referenced are not available to 
the reader. To have confidence in an NFA decision, it 
would seem important to know what concentrations of 

3 

The attached map shows the locations of hot spots that were 
removed. Analytical results indicate that all americium 
concentrations are below 50 pCi/g. 

Added to this bullet is the following sentence: “Locations and 
concentrations removed are documented in the Closeout Report 
for ER RSOP Notification #02-08.” 

Data that support the NFA are available in the risk assessment. 
Analytical results from samples collected under the ER RSOP do 
not affect the risk assessment. These data will be included in the 
ER RSOP Closeout Report and the Historical Release Report 
(HRR). Analytical results indicated that all contaminant 
concentrations were less than RFCA ALs. 

In Section 5.0, first paragraph, second sentence was modified to 
add at the end, “based on historical data.” Also added: “Results 
of this risk assessment do not take into account soil removed in 
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contaminants remain at the point the NFA is proposed. 
Please.provide documentation of what contzminani 
concentrations remain,-so that the reader can be assured 
the remaining contaminants are less than the proposed soil 
action levels. 

GROUNDWATER PROTECTION 

Section 2.1.2 Actions Taken at the SEPs 

Bullet 16: “Environmental monitoring, including 
downstream surface water and downgradient 
groundwater monitoring, is being conducted as part of 
the Site-wide Integrated Monitoring Program to 
ensure that contaminant concentrations are not 
increasing and that water quality standards are being 
met ....” 

What SEP contaminants are being monitored? Does the 
suite of contaminants monitored track the contaminants 
from the SEPs that could get into groundwater? 

Section 3.1 Groundwater Contamination . 

“Performance monitoring wells for the SPP treatment 
system have also detected selenium, nickel and 
thallium at concentrations above groundwater action 
levels. However, an analysis of metals distribution 
was conducted, and indicates that there is no metals 

~~ 

accordance with ER RSOP Notification #02-08.” 

At the SEP treatment system, groundwater is monitored by ER 
for uranium and nitrate. 

SEP groundwater is monitored by Integrated Monitoring Program 
(IMP) for volatile organic compounds (VOCs), nitrate, uranium, 
plutonium, americium, neptunium, metals, and tritium. 

Added to this bullet is the following sentence: “The IMP 
monitors groundwater for volatile organic compounds (VOCs), 
metals, nitrate, uranium (U), plutonium (Pu), americium (Am), 
neptunium, and tritium.” 

0 

The text in the second paragraph was corrected to indicate there 
are no performance monitoring wells for the SPP treatment 
system. The text is now located in the sixth paragraph and states: 
“Monitoring wells have also detected lithium, selenium, nickel, 
and thallium at concentrations above groundwater ALs.” And a 
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groundwater plume associated with the SEPs.” 

What was the action, if any, that resulted from the 
exceedances? If the SEPs are not the source of the 
exceedances, has the source been identified and dealt with 
appropriately? Section 3.2.1 states that the “occasional 
incidence of elevated metals in the seep areas north of the 
SEPs were attributed most likely to the local accumulation 
of metals transported in groundwater that discharges to 
ground surfaces.” This statement appears to conflict with 
the above statement that no metals groundwater plume is 
associated with the SEPs. Please clarify this apparent 
discrepancy. 

Uranium concentrations.. .at well 1386 and well 1786 
exceeded RFCA Tier I1 groundwater action levels 
during the Fourth Quarter of 200 1.. . .” 

What is the trend of uranium in the groundwater entering 
the treatment system? Are concentrations increasing, 
decreasing, or staying fairly constant? If decreasing or 
staying constant, what does this fact reveal about a 
potential secondary source of uranium in the soils under 
the SEPs? Would removal of a potential secondary source 
decrease the required operating life of the SPP treatment 
system? 

CONTAMINANTS OF CONCERN 

new sentence was also added to the end of the fifth (now ninth) 
paragraph, “Gauging Station (GS) 13 is the performance 
monitoring location for the SPP treatment system.” 

The third (now seventh) paragraph was modified to indicate the 
four monitoring wells are not performance monitoring wells and 
the last sentence has been added: “However, U activities in these 
wells are consistently below RFCA Tier I groundwater ALs.” 

New sentences were added in Section 3.2.1. first paragraph, after 
the fourth sentence: “Although metal concentrations in seeps are 
occasionally elevated, there is no distinctive metals plume 
associated with the SEP (DOE 1999). These fluctuations may be 
associated with variations in water chemistry such as pH or the 
concentration of various anions.” 

New sentences were added to the last paragraph (now ninth) of 
Section 3.1: “Groundwater influent concentrations of U are fairly 
constant at 20 to 30 pCi/L. U effluent concentrations from the 
SPP treatment system are 0 to 0.96 pCi/L, averaging 0.15 pCi/L 
(DOE 2001).” 

In addition, a sentence was added to section 3.2.2, third (now 
fourth) paragraph: “U contamination exists as a large dispersed 
area beneath and to the north of the SEP; no discrete secondary 
source of U is apparent (Kaiser-Hill 2001).” 

5 
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Section 3.2.1 Surface Soil Contamination 

0 “All concentrations of contaminants are below RFCA 
Tier I. In addition, contaminant concentrations are 
below proposed soil action levels (October 2002), 
with the exception of manganese.” 

What is the proposed strategy to address elevated 
manganese concentrations? 

Additionally, it appears that the list of potential 
contaminants of concern in this PAM is much smaller 
than that considered in the 1995 IM/IRA (though we 
understand that document was never approved). We are 
concerned that not all of the contaminants present in the 
SEP AOC were examined, which could result in an 
incomplete remediation (see comments below). 

Section 3.2.2 Subsurface Soil Contamination 

B “Toluene, acetone, and methylene chl’oride were the 
only VOCs detected at significant frequencies.. . . The 
pervasive distribution of toluene in the subsurface at 
low levels indicates that external factors, such as 
cross-contamination during sampling or analysis, may 
have been responsible for the identification of toluene 
in samples. Acetone and methylene chloride were 
detected in equipment rinsate and laboratory blanks, 
which also suggests that these VOCs were introduced 
during sampling and laboratory activities.” 

At the end of this paragraph, after the word “manganese”, the 
following statement was added: “, which is discussed further in 
the risk assessment (Attachment 11) for the SEP.” 

Manganese was dropped as a PCOC based on a statistical 
analysis of SEP Manganese vs. background-Manganese at the 
Alpha = 0.05 level. The result was P = 0.9932 with an alternative 
hypothesis of SEP>Bkg. 

All PCOCs present in the SEP dataset were screened. All SEP 
data are presented in Appendix A of the risk assessment, Tables 
A1-A12. Summary statistics used to screen all PCOCs are 
presented Appendix A, Tables A 13-A 18. 

An additional paragraph was added to the end of section 3.0: 

“It is noted that this section may indicate possible explanations 
for the presence of certain contaminants (for example, acetone as 
a laboratory contaminant) in defining the nature and extent of 
contamination. However, for purposes of defining risk (as 
discussed in Section 5.0 and Attachment 11) all SEP data were 
used as defined in Attachment 11.” 

6 
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What is your confidence that volatile organic compounds 
(VOC) are not a problem in the subsurface, and instead, 
are a function of laboratory error or contaminated 
sampling methodologies? What are the potential 
repercussions if your assumption is incorrect, and what 
mechanisms will be in place to address any potential 
problems resulting from the incorrect assbmption? 

“With the exception of uranium-233/235, uranium- 
238, gross beta radiation sources, and tritium, the 
presence of radionuclide contaminants is generally 
restricted to areas beneath the SEPs and’the drainage 
tile outfall north of SEP 207-A and SEP 207-B 
North.” 

What is the source of tritium? At what concentrations is it 
found? Has it been detected in the SPP? Tritium was not 
indicated in the risk assessment as a Contaminant of 
Concern (COC). Was tritium considered as a Potential 
COC (PCOC)? Could it pose a threat to surface water? 

The distribution of nitrate in the subsurface suggests 
that nitrate has a distribution pattern similar to that of 
tritium and that concentrations decrease with depth. 
Cyanide is present beneath SEP 207-A, north of the 
drainage tile outfall area, and north of SEP 207-C at 
shallow depths (0 to 6 feet). Cyanide is also found 
pervasively throughout the vadose zone beneath the 
northeastern portion of SEP 207-B North, and at depth 
(greater than 12 feet) northeast of the SEPs in the 
buffer zone.” 

All VOCs were eliminated as PCOCs based on maximum 
concentrations that were well below the corresponding ALs. This 
observation was true for the entire subsurface data set. VOCs 
therefore, do not have any contribution to risk above the 
screening target risk of 1E-06 and the HQ of 0.1. 

Tritium was not considered a PCOC in soil. A localized source 
term for H-3 has not been observed at the ponds. 

The following information has been added to Section 3.1 , tenth, 
eleventh, and twelfth paragraph: “Tritium has been detected in 
the vicinity of the SEP in both surface soil and groundwater based 
on historical sampling conducted in 199 1. A signature of tritium 
was observed around the ponds in groundwater with a maximum 
concentration of 13,850 pCiL in 1991. This concentration was 
below the drinking water standard of 20,000 pCi/L and currently 
this concentration is approximately 6,300 pCi/L due to 
radiological decay. Vadose transport and dispersion in saturated 
zones should further reduce this maximum concentration. 

Tritium sampling has also been conducted near the SPP treatment 
system and the Site boundary to assess possible surface water 
impacts. The maximum concentration detected near the SPP 
treatment system in 199 1 was 780 pCi/L. This detection was 
observed in January 199 1 and exceeded the surface water 
standard of 500 pCi/L. Subsequent samples collected from 
October 1991 to February 1992 had concentrations below the 
surface water standard. Samples collected after April 199 1 had 
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Cyanide and nitrate are not listed as COCs in the HHRA 
for the subsurface. Were they considered as PCOCs and 
then rejected as COCs? Cyanide has a published 
reference dose (RfD) for oral exposure and would be 
pertinent to the non-carcinogenic health effect 
calculations in the HHRA. We know that nitrate is 
adversely affecting water quality. Is the same true for 
cyanide? 

Attachment I1 (Human Health Risk Assessment): 
Section 1.1 Site Description 

“. . . these ponds have historically received wastes such 
as... lithium metal, [and] lithium chloride ....” 

Was lithium considered as a PCOC? In Section 2.3 
(Selection of Contaminants of Concern), it is stated that 
“All analytes listed in the Action level framework (ALF) 
are considered PCOCs.” Lithium is in the ALF. 
Nevertheless, lithium does not seem to be included in the 
HHRA. Is there evidence of lithium in the SPP or in N. 

tritium concentrations below detection limits. The overall 
averaged concentration at this location was 55 pCi/L. Tritium 
samples collected at the Site boundary from 1991 to 2002 had a 
maximum reported concentration of 13,400 pCi/L in 199 1. 
Maximum concentrations steadily declined in the following years 
from 3,310 pCi/L and were below detection limits from 19.99 to 
present day. Detection limits ranged from 150 to 180 pCiL at the 
Site boundary location. 

The activity of tritium in groundwater and surface water near the 
SEP and for the Site as a whole are well below drinking water 
and surface water standards.” 

Cyanide and nitrate were rejected as PCOCs in subsurface soils 
because the maximum concentrations are below ALs. Cyanide 
maximum = 30.7 ppm and the AL = 2,040 ppm at risk 1E-06 and 
HQ = 0.1. The Nitrate maximum = 1,600 ppm with an AL = 
164,000 ppm. 

Lithium was considered a PCOC in the risk assessment for 
surface and subsurface soil. This constituent was eliminated as a 
PCOC because the maximum concentrations were below ALs. 
The maximum concentration in surface soil = 46.3 ppm and AL= 
2,040 ppm. The subsurface soil maximum concentration = 60 
ppm. Based on collected data, there is no evidence of lithium at 
the SEP or associated drainages. 

8 
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Walnut Creek? 

Attachment I1 (Human Health Risk Assessment): 
Figure 2.6 IHSS PCOC Screening Process 

This diagram indicates that if the detection frequency of a 
PCOC is less than 5%, an analysis is done to see if the 
concentration of PCOC is greater than three times the 
PRG. In Section 2.3.4, it is stated that benzo(a)pyrene 
[B(a)P] was not “carried on as a PCOC because the ratio 
of the maximum detect to the PRG is less than 3, and the 
detection frequency is less than 5 percent.” It is true that - 
the ratio of maximum detect to the PRG for B(a)P was 
less than 3 for subsurface soil, as evidenced in Table 2.5 
(PRG Screen for Subsurface Soil Above 6 Feet). 
However, as shown in Table 2.3 (PRG Screen for Surface 
Soil), that ratio is 4.87, which is greater than 3. Does that 
ratio not warrant B(a)P being considered as a COC? 

STEWARDSHIP 

Stewardship is of great importance to the Coalition and 
must be integrated with remedy selection decisions to 
ensure the long-term protection and viability of selected 
remedies. We recognize that a stewardship evaluation 
section was incorporated in the PAM (Section 8.0). In 
addition, groundwater contamination was ‘.‘discussed 

Your observation is correct. However, Section 2.3.6,  Application 
of Professional Judgement assesses benzo(a)pyrene in detail. 
This PCOC has a very weak data set that is dominated by 
qualified data. In addition, the observed detections were 
predominately at detection limits and the calculated 95% UCL 
was below the AL. Benzo(a)pyrene and other polyaromatic 
hydrocarbons (PAHs) are widespread in the environment due to 
breakdown products from asphalt. These PCOCs have no known 
historical use or specific release associated with Site operations or 
locations. 

The following text was added to Section 8.0 Long-Term 
Stewardship: 

“This stewardship evaluation describes current site conditions, 
proposed actions and the anticipated effect on current site 
conditions, and stewardship recommendations. 

9 
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briefly for the purposes of defining the nature and extent 
of contamination and to determine if additional soil 
remediation could reduce the long-term stewardship 
obligations of the Solar Ponds Plume (SPP) treatment 
system” (Section 3.1). Nevertheless, we are concerned 
that the document does not truly consider stewardship 
needs, but rather defers stewardship considerations to 
another document that won’t be written for some time. 

, 

Current Site Conditions 
“Based on previous studies and removal actions at the SEP 
(Sections 2.0 and 3.0) all contaminant concentrations are less than 
RFCA ALs in surface and subsurface soil with the exception of 
manganese which was eliminated as a COC at this site. 
Radionuclides (americium, plutonium, and uranium) and metals 
(cadmium and chromium) are found in concentrations greater 
than background in surface soil. Radionuclides (americium, 
plutonium, and uranium) and cadmium are found in 
concentrations greater than background in subsurface soil. 
Americium and uranium are found in concentrations greater than 
background in the liner material. 

Results of the risk assessment (Section 5.0 and Attachment 11) 
indicate the cumulative HI for non-carcinogenic health effects 
was well below 1 .O at 0.04 for RME conditions. Total cancer risk 
to the WRW was 3E-07 and 2E-06 for radionuclides before 
removal of hot spots. Total cancer risk to the WRW following 
removal of hot spots is 1E-06. 

Surface soil areas exceeding proposed soil action levels for 
americium-24 1 and plutonium 239/240 were removed in 
accordance with ER RSOP Notification #02-08 (DOE 2002b). 
These removals also resulted in removing soil with beryllium and 
cadmium concentrations greater than ecological receptor action 
levels. Lead was determined to be significantly lower than 
background and was eliminated as an ecological COC. 

An evaluation of contaminant concentrations present in surface 
and subsurface soils associated with the ponds indicated that there 
is no source term present that could impact surface water by 

I O  
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leaching and transport mechanisms. A reactive barrier treatment 
system is in place on the north of the SEPs that collects and 
directs.SEP groundwater flow to two passive treatment cells. The 
treatment system is designed to treat uranium and nitrate, but is 
also effective at capturing metals and VOCs. 

Proposed Action Memorandum Measures 
No further action is required at SEP, however several BMPs will 
be implemented including the following: 

Remove standing water within the ponds; 

Sample and analyze the liner material and soil beneath 
pond 207B-South; 

Collect additional samples of the liner material and soil 
beneath pond 207C; 

Push in pond berms; 

Add clean fill to create a level area; and 

Regrade and revegetate. 

It is anticipated that after BMPs are completed the risks to 
receptors will be.eliminated because surface soil and liner 
materials will be covered and contact via inhalation, ingestion, 
and external exposure to radionuclides and metals will be 
prevented. 

Monitoring 
Environmental monitoring, including downstream surface water 
and downgradient groundwater monitoring is being conducted as 
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part of the Site-wide IMP. There are currently 8 monitoring wells 
and 5 surface water monitoring stations. Additionally, 
groundwater is monitored to measure the effectiveness of the 
treatment system. 

Stewardship Actions and Recommendations 
Near-, and long-term stewardship requirements are based on 
residual contamination at the SEP AOC. Because the risk 
assessment results indicate that environmental risks are below 
regulatory requirements and potential groundwater impacts are 
mitigated by the treatment system near-term stewardship actions 
for the SEP AOC consist of the following: . 

I .  Control excavations through the Site Soil Disturbance Permit 
process; 

2. Control access to groundwater; and 

3. Install fencing and post signs restricting access to the site. 

Long Term Stewardship Recommendations 
Because the risk assessment results indicate that environmental 
risks are below regulatory requirements and potential 
groundwater impacts are mitigated by the treatment system, the 
long-term stewardship actions and recommendations for the SEP 
AOC are as follows: 

1.  Continue Federal ownership and control over the site; 

2. Land use restrictions to prevent soil excavation that could 
access or disturb residual contamination. Specific land use 
restrictions will be discussed in the Site Long-Term 

12 
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Section 3.1 Groundwater Contamination 
“Based on historical data, uranium and nitrate 
concentrations in surface soil and subsurface soil are all 
below RFCA Tier I and Tier I1 action levels. In addition, 
lithium, nickel, and selenium are also below Tier I and 
Tier I1 action levels in both surface and subsurface soil. 
Therefore, no additional soil removal is required for 
purposes of reducing the long-term’stewardship obligation 
of the SPP treatment system.” 

RFCA soil action levels were not designed to be 
protective of surface water via groundwater. Thus 
contaminant concentrations in the SEPs rilative to the 
RFCA soil action levels are not a valid basis determining 
whether additional source removal would decrease long- 

Stewardship Plan and evaluated along with other institutional 
controls for implementation in the final remedy selection 
process. 

3. Maintain the groundwater treatment system; 

4. Restrict groundwater use; 

5. Review groundwater and surface water monitoring stations . 
near the SEP when long-term monitoring options are 
evaluated; and 

6. Maintain environmental data and other relevant data. 

These recommendations may change based upon other future Site 
remedial activities. 
RFCA subsurface organic soil ALs were calculated based on the 
potential to leach contaminants to groundwater and eventually to 
surface water. Soil/water partitioning coefficients were used. . 

Refer to Table 4 in the ALF. 

Subsurface soil is capable of leaching contaminants to 
groundwater at concentrations greater than or equal to 100 x 
maximum contaminant levels (MCLs). If an MCL is lacking, 
the residential groundwater ingestion based preliminary 
programmatic remediation goal (PPRG) value applies. 

A soil/water partitioning equation and dilution factor were 
used to determine ALs for organics. 

Subsurface soil ALs for metals and radionuclides are the same 

c 
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term stewardship obligations. The question is whether 
there are pockets of contamination in the subsurface that 
continue to act as a secondary source, and whose removal 
may substantially decrease the required life cycle (and 
thus long-term cost) of the SPP treatment system. If a 
discrete secondary source has not been observed, please 
state this fact clearly. Comparison to action levels does 
not answer the relevant question. 

Attachment I1 (Human Health Risk Assessment): 
Section 2.2.7 Segregation of Samples by Media 
Subsurface Soils: “Laboratory analyses of subsurface soil 
samples generally included the following’analytical 
groups: VOCs, SVOCs, metals, pesticides, PCBs, and 
radionuclides.” 

We know that the SPP largely consists of nitrates. As 
evidenced in the previous comment, Kaiser-’Hill an.d DOE 
do not believe additional remediation of nitrates (among 
other constituents) would decrease the expected life cycle 
of the SPP treatment system. Were nitrates sampled in the 
subsurface, as they were in the surface samples? If so, 
they were not included in the quoted list above. If not, 
how can the Site be sure a hot spot does not exist that 
could be removed in order to decrease long-term costs 
associated with the SPP treatment system? 

as surface soil and are, therefore, human-health risk based. 

Because the groundwater to surface water transport mechanism is 
active at RFETS, removal of potential soil sources protects both 
groundwater and surface water. 

The following sentence was added to the fourth (now eighth) 
paragraph of Section 3.1: “A discrete secondary source of 
contamination has not been observed in the area of the SEPs.” 

Subsurface soil samples were analyzed for nitrate however, 
results indicate that concentrations in soil were less than Tier I1 
ALs . 

We know that the SPP largely consists of nitrates. As evidenced 
in the previous comment, Kaiser-Hill and DOE do not believe 
additional remediation of nitrates (among other constituents) 
would decrease the expected life cycle of the SPP treatment 
system. 

Nitrates were sampled in the subsurface however results indicate 
that concentrations i,n soil were less than Tier I1 ALs. Nine 
subsurface soil samples were collected form the AOC. The 
maximum concentration was 1,600 ppm compared to screening 

14 
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Section 8.0 Stewardship 

A stewardship evaluatron should consider long-term needs 

- 
15 

action level at 1E-06 of 163,520 ppm. No hot spots were evident 
for this mobile contaminant in the subsurface. 

Please see response to Comment 12. 
for the remedy, but this purpose is not achieved in Section 
8.0, or anywhere else in the document. ER RSOP #02-08, 
which addresses a portion of the remedial action, does not 
include a stewardship analysis either, and states “the 
stewardship evaluation for these sites will be conducted as 
part of the PAM.” Yet, as discussed earlier, there is no 
evaluation in the PAM. Section 8.0 states that 
stewardship mechanisms will be identified in the 
CADROD. In previous discussions with the RFCA 
parties, the closeout report for an individual project is 
cited as the document where stewardship mechanisms will 
be captured. We are concerned that stewardship, which is 
integral to remedy selection, is not being considered 
during remedial actions and is continually being 
postponed to later documents. 

Although we recognize that specific stewardship 
mechanisms will be identified in later documents, it is still 
necessary to identify long-term stewardship needs early 
on in the decision document for a given remedy. We also 
recognize that groundwater is addressed under a different 
decision document, which complicates the stewardship 
analysis since stewardship must be addressed for the -area 
as a whole and not in parts. Nevertheless, we believe the 
following considerations should be specifically addressed 
in the stewardshin evaluation: 

15 
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Stewardship controls will be required to protect 
receptors from residual contamination. This is 
inferred by a reference in Section 8.0 to institutional 
controls and prevention of domestic use of 
groundwater. From what specifically are receptors 
being protected in the SEP AOC and SPP? 
Will areas of contamination be known via markers or 
some other type of physical control? Or will these 
areas be captured in a post-closure institutional control 
map? 
Will continued monitoring be required post-closure? 
Performance monitoring is mentioned in Section 3, 
but not listed in the stewardship section. 
How long will monitoring be required? How long 
does the Site anticipate the groundwater treatment 
system will be required? 
The authors of the Draft PAM should refer to recent 
stewardship language drafted by DOE for the Site 
Long-Term Stewardship Strategy document regarding 
institutional controls and the role of the refuge in 
institutional and physical controls. The LTS Strategy 
states the refuge will have “indirect benefits in terms 
of strengthening remedy-related institutional 
controls.” However, the refuge as a type of land-use 
is not an institutional control in and of itself. 
Given that the stewardship requirements for the SPP 
treatment system and the SEP AOC are identified to 
varying degrees in two different decision documents, 
it will be difficult for future stewards to determine the 
long-term ramifications of this remediation as whole. 
Thus stewardship requirements referenced in the SPP I 
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decision document (including monitoring and 
maintenance) should also be referenced in this PAM 
so that stewardship can be evaluated for the area as a 
whole and not as a sum of parts. 

ADDITIONAL COMMENTS 

As per the PAM, Kaiser-Hill and DOE intend to leave the 
SEP liners in place. We understand leaving the liners as 
is may reduce infiltration of water to the subsurface, 
thereby potentially reducing migration of subsurface 
contaminants in the future. Nevertheless, could a 
potential “perched water” situation be created if the liners 
are left in place without being breaching in any way, 
which could increase the chance for increased seepage of 
water out of the north hillside? If so, how does the Site 
intend to address this problem? 

Table 3.4 Intake Equations for the WLRW 

The equations listed are for risk, not intake. This . 
discrepancy creates confusion when trying (0 reproduce 
the calculations. In addition, the “concentration in soil” 
unit is listed as “mgkg”, which means the units don’t 

The following information has been added to Section 9.0: 

“When pushing in the berms, the bottom liner material will not be 
breached, Perching of groundwater in this area is not anticipated 
because a few of the ponds have cracks in the liners, some of the 
ponds will contain a few additional holes from lysimeters 
previously located within the ponds, the bottoms of the ponds are 
sloped to one corner, and a sandy fill material exists beneath the 
ponds. (The B-series ponds slope toward the northwestern 
corner. The A and C ponds slope towards the northeastern 
corner.) In addition, a majority of the sidewalls will be removed 
once the berms are pushed in, which will allow precipitation to 
flow out laterally. If after the area is regraded and revegetated, 
water is observed to be perching in this area, equipment will be 
brought in (for example, a GeoProbe TM) for purposes of 
breaching the liner material in additional locations.” 

These clarifications were made to the risk assessment. Table 3.4 
presents equations for risk and intake. A footnote was added to 
the table to state that risk is equal to intake of x (slope factor). 
The units of mgkg for the concentration in soil (CS) have been 
changed to include pCi/g for radionuclide intake and risk 

17 
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track for the radionuclide risk equations. Lastly, what are 
the units for the “1000” and “0.001” conversion factors in 
the radionuclide calculations? 

~~ 

Table 3.5 Chemical Intakes for the Wildlife Refuge 
Worker from Surface Soil and Liner Materials at the SEPs 
and Table 3.6 Chemical Intakes for Wildlife Refuge 
Worker ExDosure to Subsurface Soil and Liner Material at 
Solar Ponds 

The unit for external radiation intake from surface soil is 
listed as “yr/pCi/g” in Tables.3.5 and 3.6. This unit 
should be “yr-pCi/g”. -Why is the “Total Intake” for 
radionuclides listed as “NA” for surface soil and pond 
liner in Table 3.5, but not for subsurface soil in Table 3.6? 

Section 5.2 Carcinogenic Risk 

Equation 5.2: The units for chemical risk are presented, 
but not for radionuclide risk. What are the units for 
cancer risk calculated for radionuclides? 

Section 5.3 Solar Evaporation Ponds AOC 

It would be very helpful to provide a breakdown by 
chemical of the risks summarized in Tables 5.1 (Hazard 
Indices for Wildlife Refuge Worker Receptors) and 5.2 
(Summary of Wildlife Refuge Worker Carcinogenic Risks 

calculations. The units for all conversion terms have also been 
added to the table for 1,000 g k g ,  0.000 1 g/mg, and 0.00000 1 
kg/mg* 

The units were corrected to yr-pCi/g as suggested for external 
exposure to correctly reflect the relationship of risk or dose to the 
integral of concentration in pCi/g over time. 

A separate formula has been added for radionuclides using units 
of (pCi) (Risk/pCi) = Risk 

Agreed. A breakdown of risk by COC and exposure pathway is 
shown in Appendix C, Tables 6 and 8 for surface and subsurface 
soil. Table 9 in Appendix C shows a percentage breakdown of 
risk by COC. A summary table Table 5.3 has been constructed 
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for the Solar Ponds AOC). The reader will be better able 
to discern the relative risk of each residual contaminant 
present, which may also help in determining long-term 

and included in the main body of the risk assessment for quick 
access and evaluation. 

I stewardship needs for the AOC. 
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CDPHE Comments, Dated October 9,2002 
Draft SEP PAM 
EXECUTIVE SUMMARY 

~ 

The first sentence in the first paragraph seems too long, is 
difficult to follow and should be broken up. The second 
portion of this sentence beginning with “since a release” 
should be further explained. A second sentence containing 
the information defining the term “this contamination” 
should be included. 

In the second paragraph, it would be helpful if ‘cumulative 
hazard index’ was defiged and a value threshold explained 
in this section for individuals that are not familiar with this 
term. 

Response 

This comment was accepted and the text was rewritten as 
follows (before the Proposed Action Memorandum [PAM] was 
released for public comment): 
“Closure of the Solar Evaporation Ponds (SEP), Individual 
Hazardous Substance Site (IHSS) 101, at Rocky Flats 
Environmental Technology Site (RETS), is proposed under 
alternative Resource Conservation and Recovery Act (RCRA) 
interim status closure requirements found in 6 Code of 
Colorado Regulations (CCR) 1007-3,265.110(d). Alternative 
closure requirements are proposed because a release from the 
SEP has occurred resulting in radiological and hazardous 
constituent contamination. Releases from other units in the area 
of the SEP have also contributed to the SEP area of 
contamination.” 

This comment was accepted and the following explanation was 
provided after the third sentence in the second paragraph 
(before the PAM was released for public comment): “(Hazard 
Index > 1 indicates adverse non-carcinogenic health effects are 
expected, and action is warranted for protection of public 
health .)” 

However, since the PAM was released, additional clarification 
has been provided and the sentence added above has been 
deleted. Instead the following footnote has been added: 
“The potential for non-carcinogenic effects is evaluated by 
comparing an exposure level over a specified time period (for 

I 
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Add the phrase, “and replacement wells installed”, after the 
word “abandoned” in the last sentence of the fourth 
paragraph. 
SECTION 1.0 
The description of the regulatory process in the first 2 
paragraphs might be clearer if closure of IHSS 101 under 
RFCA were described in the first paragraph and closure of 
the interim status unit were described in the second. 

2 

example, lifetime) with a reference dose (RfD) derived for a 
similar exposure period. An RfD represents a level that an 
individual may be exposed to that is not expected to cause any 
deleterious effect. The ratio of exposure to toxicity is called a 
hazard quotient (HQ). An HQ<l indicates that a receptor’s 
dose of a single contaminant is less than the RfD, and that toxic 
non-carcinogenic effects from the chemical are unlikely. The 
Hazard Index (HI) is the sum of the HQs for all chemical(s) of 
concern that affect the same target organ (for example, liver) or 
that act through the same mechanism of action within a medium 
or across all media to which a given individual may reasonably 
be exposed. An H k 1  indicates that toxic non-cancer effects 
from all contaminants are unlikely. An H b 1  indicates that site- 
related exposures may present a risk to human health.” 
This comment was accepted and the changes were made to this 
sentence before the PAM was released for public comment. 

This comment was accepted and the following changes were 
made to the first paragraph, first and second sentence, and to 
the second paragraph, new first sentence (before the PAM was 
released for public comment): 
“This Proposed Action Memorandum (PAM) decision 
document serves to close the Solar Evaporation Ponds (SEP), 
Individual Hazardous Substance Site (IHSS) 101. IHSS 
accelerated actions and Resource Conservation and Recovery 
Act (RCRA) unit closures are approved by the U.S. Department 
of Energy (DOE), Colorado Department of Public Health and , 

Environment (CDPHE) and the U.S. Environmental Protection 
Agency (EPA) under the Rocky Flats Cleanup Agreement 
(RFCA) (DOE, et al. 1996). RFCA is both a cleanup agreement 
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Changes to first 2 sentences in first paragraph: “This 
Proposed Action Memorandum (PAM) decision document 
serves to close the Solar Evaporation Ponds (SEPs), 
Individual Hazardous Substance Site (IHSS) 10 1. 
Accelerated actions and closures of IHSSs are approved by 
the Department of Energy (DOE), the Colorado Department 
of Public Health and Environment (CDPHE, and the 
Environmental Protection Agency (EPA) under the Rocky 
Flats Cleanup Agreement (RFCA) (DOEKDPHERPA, 
1996).” 

New first sentence of the second paragraph: “This PAM 
also serves as the Resource Conservation and Recovery Act 
(RCRA)/ Colorado Hazardous Waste Act (CHWA) closure 
plan.” 

Changes to the end of the third paragraph: “...which 
provides for alternative reauirements that are protective of 
human health and the environment. DOE has proposed a 
modification to Attachment 10.. .However, because the 
proposed modifications to the other RFCA Rttachrilents are 

3 

under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and a compliance. 
order on consent under RCRA and the Colorado Hazardous 
Waste Act (CHWA). Therefore, actions associated with IHSS 
101 will be completed under RFCA and closure of the SEP will 
be completed under RCRA. 

This PAM also serves as the RCRNCHWA closure plan for the 
SEP, which are a RCRA interim status unit. However, . . .” 
This comment was accepted and these changes were made to 
the text (before the PAM was released for public comment). 

Please see response to Comment 4. 

This comment was accepted and this change was made to the 
text (before the PAM was released for public comment). 

Please see response to Comment 4. 

This comment was accepted and this change was made to the 
text (before the PAM was released for public comment). 
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still under development.. .” 

Section 1.1 

The second sentence of the third paragraph states that 
“Results of the risk assessment were used to determine if 
any actions or if additional sampling was warranted”. 
Determining whether or not to collect additional samples 
would be partially based on a statistical spatial analysis that 
was not included in the risk assessment. This analysis must 
be made to demonstrate that sample coverage is adequate. 

Section 3.1 

Lithium is a COC for groundwater from the,SEPs. . 
c 

It would be helpful if you included a short description of the 
groundwater conditions for informational purposes, such as 
depth to groundwater and aquifer characteristics. It is not 
clearly stated that you have sufficient information to 
conclude that remaining surface and subsurface 
contamination will not further contribute to groundwater 
contamination. This should be explained if that is indeed 
the case. 

This comment was accel 
has been performed and 
PAM. 

ted and a Data Adequacy Evaluation 
ncluded as Attachment I to the s now 

This comment was accepted and lithium has been added to 
Section 3.1, specifically Paragraphs 3 (now 6) and 5 (now 8)to 
indicate lithium has been detected in groundwater monitoring 
wells. This change was made before the PAM was released for 
public comment. 

This comment was accepted and the following information was 
added to Section 3.1: 

“The groundwater flow path in the area of the SEP is very 
complex due to the varying thickness of the unconsolidated 
deposits and weathered bedrock units and the highly variable 
primary and secondary permeabilities of the two units. The 
combination of the varying thickness of the unconsolidated 
deposits and seasonal water table fluctuations result in large 
areas of the unconsolidated deposits in the area of the ITS 
becoming unsaturated. The hydraulic gradient between the 

4 
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Section 3.2.2 

We recommend that you include summary information such 
as depths of samples analyzed and contamination detected 
at these depths to give a clearer picture of the situation in 

. 

unconsolidated deposits and weathered bedrock at the SEP is 
downward, due to infiltration of rainfall at the ponds. General 
depth to groundwater beneath the SEPs has historically been 
approximately 10 to 20 feet (DOE 1999). However, based on 
the dry conditions during 2002, depth to groundwater is 
approximately 25 to 30 feet. 

Recharge and subsurface inflow to the SEPs area originates 
from both natural and anthropogenic sources. Sources of 
recharge to the SPP include natural groundwater flow entering 
the SEP area from the west and southwest, infiltration of 
precipitation on the SEP and ITS hillside, runoff from the 
former PA directed to the ITS, and water used for dust 
suppression at the SEP (DOE 1999). 

At the SEP, the UHSU groundwater contains high total 
dissolved solids (TDS) concentrations, most notably in the 
immediate vicinity of the ponds and the portion of North 
Walnut Creek located north of the SEP. Leakage of process 
water concentrated by evaporation from the ponds provided a 
source of chemically distinct water to groundwater in the IHSS 
area. Concentrated water is easily distinguished from natural 
recharge water by its high TDS and major-ion contents (EG&G 
1995c).” 

This comment was accepted, and the various depth ranges were 
added to Sectio-n 3.2.2. The following text was also added: 

/ 

“Subsurface soil samdes were collected from within the 0 to 6 

5 
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I the subsurface. 

It is unclear to what two exposure scenarios the second 
sentence of the fourth paragraph is referring. 

I Section 5.0 

13 In several instances in this section (and at the end of Section 
5.0), the statement, “determined not to be cmtamiriated 
with hazardous waste”,-is used. Such a statement can only 

I Section 6-o 

foot depth interval, the 6 to 12 foot depth interval and depths 
greater than 12 feet. (Most samples stopped at the top of 
bedrock.) Samples outside the SEP were composited over 6- 
foot intervals, with the exception of samples for VOC analyses, 
which were collected at discrete 2-foot intervals. The sample 
intervals for collection of subsurface samples beneath the SEP 
were specified in TM No. 2 and varied from those subsurface 
samples collected outside the SEPs: 

Samples composited over 2 feet intervals: 
Radionuclides, Target Analyte List (TAL) metals. 

Samples collected 2 feet below ground and every other 2 
feet, and one sample from bedrock: VOCs 
Samples compositied over 4 foot intervals: Nitrate 

pesticides, PCBs, cyanide, sulfide.” 
Samples composited over 6 foot intervals: svocs, 

And this statement was added to the end of this section: “(For 
specific depths and concentration of contaminants, see the 
various tables in Appendix A of the risk assessment.)” 

This comment has been accepted and the sentence has been 
edited to delete a reference to two exposure scenarios (before 
the PAM was released for Dublic comment). 

This comment was accepted and the sentences have been 
modified to reflect that either the soil or liner material does not 
contain hazardous waste above a 1E-05 risk to a WRW (before 
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be used if a determination has been made that a media does 
not contain a listed or characteristic waste. A determination 
that certain media are below a 1E-05 risk to a WRW is not a 
valid hazardous waste determination. These statements 
should probably be limited to explaining that these media 
do not contain hazardous waste above a 1E-05 risk to a 
WRW. 

Section 8.0 
This section.should state whether there are .elements of the 
final surface and vegetation cover the SEPs that will require 
maintenance to be effective. 

~~~ ~ 

Section 9.0 
Some elements of the proposed best-management practice 
actions may impact the_Solar Ponds Plume. ‘The thickness 
of the unsaturated zone across the area needs to be provided 
along with an assessment of the evapotranspiration 
properties expected from the materials used to cover the 
site. A realistic assessment of recharge with the finished 
configuration should be provided, with and without 
breaching the liners. These assessments could be conducted 
with the UZ module of MIKE SHE or UNSAT-H. 

the PAM was released for public comment). 

Because a cover will not be placed over this area, regrading and 
revegetation will be consistent with the other areas of the Site. 

In response to this comment and Rocky Flats Coalition of Local 
Governments (RFCLOG) comments the following paragraph 
has been added to Section 9.0: 
“When pushing in the berms, the bottom liner material will not 
be breached. Perching of groundwater in this area is not 
anticipated because a few of the ponds have cracks in the liners, 
some of the ponds will contain a few additional holes from 
lysimeters previously located within the ponds and from recent 
samples taken through the liners, the bottoms of the ponds are 
sloped to one comer, and a sandy fill material exists beneath the 
ponds. (The B-series ponds slope towards the northwestern 
corner. The A and C ponds slope towards the northeastern 
corner.) In addition, a majority of the sidewalls will be 
removed after the berms are pushed in,  which will allow 
precipitation to flow out laterally. If, after the area is regraded 
and revegetated, water is observed to be perching in this area, 
equipment will be brought in (for example, GeoProbe T‘) for 

7 
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General Comments 

Information should be provided in the Closeout Report on 
type, location, depth and contaminant characterization of 
any pipeline left in place. Any pipelines encountered during 
regrading should be removed. 

References to existing Tier I and Tier I1 action levels and 
proposed new WRW-based action levels is confusing. Soil 
below Tier I, but above new action levels need to be 
identified. 

purposes of breaching the liner material in additional 
locations.” 

The information requested to be included in the Closeout 
Report is consistent with the type of information currently 
included in Closeout Reports. 

In addition, any pipelines encountered during regrading will be 
removed, as requested. 

The purpose of including both current Tiered action levels and 
the new proposed soil action levels is to demonstrate that the 
SEPs area complies with both action levels. Clarification has 
been added to section 3.2 and to Table 6- 1 to eliminate this 
confusion and to emDhasize comnliance with both. 

8 
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CDPHE Coqents, Dated October 9,2002 
Attachment IGHuman Health Risk-Assessment, Solar 
Evaporation €‘on& 
Introduction and Purpose 
Page 1: It is stated that this document supports closure of 
the SEPs, however, closure is a risk management decision 
and is not the role of the risk assessment. It should instead 
be indicated that the risk assessment will be used as a tool 
by the risk manager in making remediation and/or closure 
decisions. 
Page 3-Figure 1.1: Revise title to remove “and Sampling 
Locations”, as the sampling locations are not shown on this 
figure. 

Selection of COCs 
Page 6-Bottom Paragraph: Validation frequencies that are 
greater than 90% are not evident. 
Page 10-Section 2.2.5: The text indicates that the number of 
records where the RL exceeds the associated WRW PRG 
values is given below. This information is not evident. 

6 

Page 1 1-Last Line: The correct Section (2.x.x.) should be 
identified. 

Page 12-Figure 2.2: There is an inconsistency with the title 
(0 to 6-inch depth) and Page 1 1-Surface Soil (0-2 inches). 
Please clarify the depths used to assess surface soil 
exposures. 

9 

Response 

This statement was deleted. 

The Figure title was changed as suggested. 

The text was change to discuss the range from 53 to 86% 
validated data. 
The text in Section 2.1.1, Sensitivity, was changed to include 
this information. 

The text was corrected. 

The text was corrected. Surface soil data is defined as data 
from the surface to 0.5 feet or 6 inches. All samples that start 
within this interval are also included if their end depth is to 0.5 
feet or 6 inches. 
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Page 16-Section 2.3.1: Please provide a table showing a 
comparison between site concentrations and western U.S. 
background levels of calcium, iron, magnesium, potassium 
and sodium. 

Page 17-Table 2.2-Calculation of element intakes: For the 
majority of the elements (see ratio column in table below), a 
re-calculation produced values, which are 100-fold higher 
than those presented in the table. Overall, it should have . 
little effect on which chemicals are carried through the risk 
assessment. However, the calculations should be double 
checked prior to finalization. 

For example, using a maximum concentration of 7,650 
mgkg manganese and assuming an intake of 200 mg of soil 
per day, an intake value of 1.53 mg/day was calculated. 

7650 mgkg * 200 mg/day * 1 kg/lE06 mg = 1.53 mg/day 

(See also attached table, identified as Table I, which was 
also included with these comments.) 

Page 21-Table 2.7: Footnote for “a” is missing. Since the 
liner is a manmade material, it may not be appropriate it is 
to compare this material to soil background levels. 

~~ 

Page 22-Dibenzo (a,h) anthracene: Please pqovide a similar 
discussion for dibenzo-ja,h) anthracene as was given for 
benzo (a) pyrene. (e.g., provide the summary statistics and 
compare to a PRG) 

Page 22-Arsenic-Bottom of Page: The text states that there 

Intakes comparison to RDAs and Western US background 
ranges is shown in Table 2.3. 

The intakes were reviewed and corrected as necessary. 

Liner results were compared to surface soil PRGs in Table 2.5 
and Section 2.3.6 in accordance with agreements made with the 
regulatory agencies. 

The additional text was added. 

The text was modified to indicate that arsenic was statistically 
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was no evidence of arsenic contamination in the surface soil 
or the liner materials. However, arsenic failed the 
preliminary PRG screen in surface soils. 

Page 23-Section 2.3.7: Please provide a list of those 
chemicals for which no toxicity values werr: available. 

Exposure Assessment 

Page 27-Table 3.1: Although an upcoming comment will 
ask that you remove this parameter from the table and 
reformat the equations follow those presented in th,: RSALs 
document, this parameier should be 230/365 rather than 
250/365. 

Page 29-Third bullet-gamma-exposure time factor: This 
parameter will be handled differently once the equations are 
reformatted. Rather than having a separate parameter called 
Te-d, the exposure time of 4 hours per 24-hour day will be 
used. This results in the same value, but is just presented 
differently . 
Page 30-Section 3.3: This section would be better situated 
prior to presenting the exposure parameters. 

Page 32-Section 3.4: Second paragraph-Remove the word 
“be” from “This method was be used.. .” 

Third paragraph- The EPA reference is missing a number in 
the date. 

below background and was dropped as a COC. 

The risk assessment only considered ALF analytes. All ALF 
analytes without toxicity values were listed in Table 2.15. 

This was changed in Table 3.1. 

Daily gamma time factor is used by EPA and is now shown in 
the table. The daily gamma time factor is used in the risk 1 

assessment because the hours per day of exposure are needed 
for the occupational worker exposure to penetrating radiation. 

This Section was moved to Section 3.2, ahead of Exposure 
Scenarios. 

The text was corrected as suggested. 

I 1  
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Page 36-Table 3.4: Please revise the external radionuclide 
equation to match the one in the RSALs Task 3 report. 
Although the two equations result in the same calculated 
values, the nomenclature from the RSALs report should be 
utilized. In other words, the Te-A and Te-D parameters are 
no longer needed, since Te-A is essentially the ED/365 and 
Te-D is ET/24. 

There is a parameter name EV (events per day) listed in the 
dermal equation, which is not defined in the exposure 
factors table (Table 3.1 and 3.2). This parameter was 
apparently never used, and should therefore be removed 
from the equations. 

The table indicates that the AWF was set to 1 ,  when it  
should indicate that the AUF was set to 1. 

Page 37-Table 3S:Attempts to recalculate the chemical 
intake values presented in this table were unsuccessful. 
With the assumption that the HQ=intake/RfD, an intake 
value should be equivalent to the final HQ value (presented 
in Table C-3) multiplied by the RfD in Table 4.1. 

For example: Surface Soil Cadmium 
(Table C-3) = 0.03 RfD 

HQ 

(Table 4- 1) = 1.00E-03 

Therefore: Intake should equal 3E-05 

However, the intake in Table 3-5 shows a value for 
cadmium of 1.1E-04. 

The equation was changed as suggested. 

The EV needs to be shown in Table 3.4 and is needed for 
correct units. EV was set to 1 .  This was noted in Table 3.4. 

AWF was changed to AUF. 

~~ 

All intakes were checked and corrected as necessary. 

. .. 

12 
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A forward-going calculation of intake using all of the 
parameters and exposure point concentrations provided in 
the text was also done. The resulting intake was 2.74E-05 
(or essentially still 3E-05). 

Please double check the source of the intake values that are 
presented in Tables 3.5, 3.6, C.2 and C.4. Several forward- 
going re-calculations resulted in the same end HQ values 
resulted, just not the same intakes. . 

Risk Characterization and Uncertainty 

Page 44-First Line: “. ..radionuclides are presented A.” 
Should this say in Appendix C? 

Page 44-Section 5.3.1: Please identify for the reader, which 
chemicals constitute the RCRA chemicals summarized in 
the risk tables. For example, out of the COCs evaluated, 
only uranium is not included in the Hazard Index Summary. 
Perhaps a quick table could be developed that summarizes, 
which chemicals are incorporated into the final values. 

~ 

Page 45-Third Paragraph: Remove the “is” from “The major 
contributors is to risk.. .” 

. 

The data are presentedin Appendix C. 

~~ ~ 

The text was changed to identify RCRA analytes. Table 5.4 
identifies risk by media, analyte, and exposure pathway. 

The text was corrected. 
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*With the exception of selenium and silicon (shaded), the ratios between the recalculated intakes and those presented in 
the risk assessment are 100-fold (with variation attributable to rounding) 
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EPA Comments, Dated October 9,2002 
Attachment 11-Human Health Risk Assessment, Solar 
Evaporation Ponds . 
Selection of COCs 
Page 17, Table 2.2, Comparison of Elementhtakei In our 
previous comments DOE was asked to compare the analytes 
they were referring to as essential nutrients to toxicity 
reference values to ensure that unsafe levels were not being 
eliminated as COCs. The first choice of a toxicity reference 
value should always be the IRIS or HEAST databases. 
Other values, such as FDA’s Recommended Daily 
Allowance (RDA), should be used as a last choice when no 
values are available from IRIS or HEAST. This hierarchy 
of toxicity information is described in EPA’s 1989 Risk 
Assessment Guidance for SupetjCund. This table should be 
revised to be consistent with that guidance. Reference 
Doses and cancer slope factors are available for chromium, 
copper, manganese, molybdenum, nickel, selenium, 
vanadium and zinc. If an appropriate risk-based PRG was 
done elsewhere, then those analytes should be deleted from 
Table 2.2. 
Page 24, Tables 2.8,2.9 and 2.10, Contaminants of 
Concern: In our previous comments of 3 September, DOE 
was asked to evaluate the COC distributions for normality/ 
lognormality prior to calculating an exposure point 
concentration (EPC) term. This was not done. Instead a 
relatively non-conservative technique was selected without 
demonstrating any understanding of the distribution of the 
data or the applicability of the bootstrap technique for the 
eiven data sets. This is not consistent with EPA Dolicv or 

Response 

Essential nutrients with toxicity values in IRIS and HEAST 
were compared to ALs. Essential nutrients without toxicity 
values in IRIS and HEAST were compared RDAs. Table 2.3 
was added to show the RDA and background comparison. In 
addition, the essential nutrients without toxicity values were 
compared to the range reported for Western US soils. All 
analytes were below ALs, toxicity values and RDAs and were 
within the reported background range. 

The risk assessment was revised to determine the distribution 
for each analyte as requested, and described by EPA 1992 
guidance. Tables (Table s 2.8 through 2.13) with results of the 
distributional testing and the process used are documented in 
the risk assessment. Transformed and non-transformed data 
were evaluated. 

A Data Adequacy Evaluation was performed and submitted as 
Attachment I to the PAM. Use of the Bootstrap non-parametric 

I5 
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sound environmental statistics. The first step is to evaluate 
the data for normality or lognormality. This can be done 
using histograms, probability plots or goodness of fit (GOF) 
tests. The simplest way to do this is to use the W test for 
data sets with n e  or =50, or D’Agosino’s test when n is 
between 50 and 1000. Use an alpha = 0.05. If the 
distribution is normal (or lognormal using the transformed 
data), the EPA 1992 guidance should be used to calculate 
the EPC. If the distribution is neither normal or lognormal, 
the bootstrap-t method or a distribution specific method can 
be used to calculate the EPC. This process must be 
documented in the risk assessment. Tables must be 
provided showing the results of the GOF tests on both the 
transformed and non-transformed data and the statistical 
significance. 

The most serious shortcoming of the bootstrap method is 
that the simulations are bound by the minimum and 
maximum detected concentrations. If sample size is small 
(i.e., less than 30) and there is uncertainty regarding the 
representativeness of the data collected, the bootstrap results 
could underestimate the true mean concentration at a site, 
resulting in erroneous decisions of “no risk”. From Tables 
2.8-2.10 it appears that the surface and subsurface data sets 
have an adequate number of samples, however, the liners do 
not. A bootstrap method should not be applied to an n of 
15. 

Page 27. Table 3. I and Table 3.2: In our Drevious comments 

~ ~~ 

re-sampling method to determine UCLs is consistent with 
recent EPA guidance and discussed by EPA as a viable 
technique. This technique is not necessarily non-conservative 
and the Data Adequacy Evaluation demonstrated this for the 
surface soils that dominate risk at the SEP. All statistical tests 
are bounded by minimum and maximum detected 
concentrations, so this is not a constraint unique to Bootstrap. 
However, we agree that the Bootstrap should not be used with 
small sample sizes less than n = 30. 

Recent EPA (1997 and 2002) guidance discusses the limitations 
of using an assumption of lognormality to quantify UCLs and 
reaching decisions based on log-transformed data. Non- 
parametric tests including the Bootstrap and Geostatistics are 
specifically discussed in recent EPA guidance and are 
recommended when distributional assumptions are questionable 
or when there is an evident spatial pattern. Even an apparent 
lognormal distribution may not be truly lognormal due to the 
presence of multiple populations in the observed data. Thus, 
use of lognormal UCLs can greatly overestimate or 
underestimate the true mean and it’s associated variance. This 
was observed in the Data Adequacy Evaluation, Attachment I 
of the PAM. 

Ref EPA 1997. Technology Support.Center. The Lognormal 
Distribution in Environmental Applications. 

Ref EPA 2002. Calculating Exposure Point Concentrations at 
Hazardous Waste Sites. 

The eauations are consistent with EPA 2000 Soil Screeninu 

16 
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of September 3d, we asked DOE to use the same equations 
for calculating radionuclide risk which were used in the 
Task 3 report and which are specified in EPA’s 2000 Soil 
Screening Guidance for Radionuclides. This still has not 
been done. The gamma exposure factors listed in Tables 
3.1 and Table 3.2 are variables in the older, outdated 
equations, not the newer ones. 

A footnote should be added for the dermal adherence factor 
explaining what it is based on since it is not a recommended 
default value in the EPA guidance (e.g., 95Ih percentile for 
grounds keepers). 

A footnote should be added for the surface area factor 
explaining what it is based on (e.g., 50Ih percentile for men 
and women for hands, forearms, and faces). 

Page 29, 3d bullet: See comment #4 above. 

Table 3.4, Intake Equations: The inhalation risk equations 
for radionuclides, carcinogens and non-carcinogens have 
one too man Exposure Time (ET) variables. One of them 
has to go. 

The dermal equation for non-carcinogens is missing an 
exposure frequency (EF) and exposure duration (ED) 
variable. 

The external equation for radionuclides is 01: tdated.and 
c 

~~ 

Guidance for Radionuclides. The exact equations in the EPA 
2000 Soil Screening Guidance for Radionuclides or the Task 3 
report cannot be used because these equations are for 
continuous exposure and the WRW has a limited occupational 
exposure of 8/24 hours per day. Subsequent discussions 
resulted in corrections to the RSAL equations to limit worker 
gamma exposure from the continuous exposure used in the 
RSAL report. 

Based on EPA 2001 .guidance, a weighted soil dermal 
adherence factor (AF-d) of 0.1 was used. This was based on 
the upper 95% value for a groundskeeper and a geometric mean 
for a commercial gardener. This text was added. 

The surface area factor, 4,260 cm’, was’used based on EPA 
1997 guidance. The upper 95% value for head, forearms, and 
hands was used. Text was added to clarify this concept. 

The text was changed as discussed in Response 2 above. 

ETo was removed from the equation because i t  was set to 1 .O. 

The text was corrected. 

The external equation for radionuclides is current and consistent 
with EPA and other federal guidance. The equation in the Task 
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inconsistent with the Task 3 report. 

~~~~ 

Page 40, Dermal Exposure to Chemicals: 

The last sentence in this section states that because no 
adjustments were made to the toxicity values when 
assessing dermal exposure, this adds conservatism to the 
assessment. This is incorrect. The reverse is true. By using 
a default value of complete (Le., 100%) ord absorption you 
are actually underestimating risk (Risk Assessment 
Guidance for Superfund, Part A (Appendix A. 1) and Part E 
(page 4.4)). This should be noted and the section on page 
40 revised accordingly. If desired, the oral toxicity factors 
can be adjusted based on GI absorption for a,$sessir.g dermal 
exposure. It would make the assessment more technically 
accurate. 

3 report could not be used as presented for the worker, because 
this equation is for continuous residential exposure. 

The text was corrected in Section 4.0. 
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RF’CAB Comments, Dated November 7,2002 
CHARACTERIZATION: 
Attachment 1, the Data Adequacy Evaluation, concludes: 
“Statistical and spatial analyses both indicate that the 
sampling at the SEPs is adequate, especially in view of the 
low estimated risk observed.” 
Although some new soil samples were taken near valve 
vaults, sumps, potential OPWL leaks, and RCRA Units 2 1 
and 48, the site is depending on historical data in order to 
characterize the liners and the soil beneath the ponds and 
around the pond berms. Per maps provided in the risk 
assessment, one of five ponds (Pond B-South) had no 
subsurface characterization at all, and another (Pond C) 
had characterization only in the depth profile perhaps due 
to leakage. Pond C is in the vicinity of an original unlined 
pond, whose soils were regraded and possibly incorporated 
into the berms of Pond C at the time of its construction in 
1970. 

. 

In terms of historical sampling, how were sample density 
and location determined, and why were the areas noted 
above excluded? 

1 

Response 

Sampling strategies and methodologies for OU 4/IHSS 101, SEP 
are documented in the Final Phase I RFYRI Workplan, dated 
January 1992, Revision 1 dated May 1992 (Administrative 
Record Number OU04-A-000172 (approved by CDH and EPA 
on May 8, 1992,0U04-A-000147). In addition, based on 
significant comments from both CDH and EPA, two Technical 
Memorandums (TMs) were written to clarify how sampling 
would be conducted. (TM No. 1 -Vadose Zone Investigation, 
December 1992 [OU04-A-00024 13 and TM No. 2-Modification 
to Field Activities, May 1993 [OU04-A-000648]. 

Based on these documents and comment responses, the types of 
samples collected and locations/sample density that were agreed 
upon between CDH, EPA, and DOE are as follows: 

Surface Soil 

Based on a review of the 1989 soil sampling data, contamination 
around the ponds indicated aerosol dispersion existed from the 
ponds. This observation prompted an OU 4-wide surficial 
radiological survey for alpha and betdgamma radiation. Based 
on these results, surface sampling was divided into two sampling 
sets: 10 surface soil samples were to be collected in areas 
exhibiting the highest radiological levels found during the 
survey, in areas where data gaps existed and where seeps were 
encountered; and 25 surface soil samples were to be collected in 
randomly chosen locations throughout the OU 4 area. 
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A geophysical investigation was conducted to locate buried 
lines and structures and distinguish between 
unconsolidatedkonsolidated material. 

Vadose zone monitoring was conducted to determine 
infiltration characteristics, identify perched water horizons 
and characterize vadose water quality. 

Borings were placed to characterize lithologies, soil, and 
chemistry, as well as to identify the old clay liner, depth to 
groundwater and bedrock; migration pathways; and patterns 
of leakage. 

Unconsolidated soil sampling was conducted under the 
ponds, in areas surrounding the ponds and in the vicinity of 
the Interceptor Trench System (ITS). 

Agencies agreed to place 48 boreholes as follows: 4 within 
the original pond area, 26 within the existing pond area, and 
18 within the ITS area and the remainder of the OU. 

It was agreed that three borings would be placed within each 
pond, except for the A pond, which would have six. Liner 
material and subsurface soil samples were to be collected. 
At this time Ponds 207-C and 207-B-South still contained 
liquids and it was agreed to postpone placement of these 
borings. 

In April 1995, the C pond still contained some liquids; 
however, three borings were placed into this pond (locations 
48 195,48295, and 48395). Samples were collected of liner 
material and subsurface soil at depths of 0-0.5,0.5-2.5, 2.5- 

Subsurface Soil and Liner Material 

4.5, and 4.5-6.0 feet (IA-A-000335). These data were 

2 
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2 RFCAB recommends that the site not rely solely on 
historical data for the pond liners, berms and soil beneath 
the ponds. New samples should be taken in order to better 
characterize these areas. Similar to the 903 Pad 
remediation project, the samples should be independently 
verified. While the Data Adequacy Evaluation concluded 
that sampling was adequate to show with 95% confidence 
that residual contamination does not pose unacceptable risk 
to a hypothetical refuge worker, it does not speak to the 
question of whether more sampling is needed to analyze 
contaminant migration potential and impacts. to surface 
water. RFCAB feels additional sampling would be of 
value for long-term stewardship purposes. 

included in the risk assessment. Although Attachment I of 
the draft PAM indicates the data were not validated, the data 
were used in the risk assessment because the data were not 
rejected. 

Based on a January 4, 1995, letter from CDPHE, Ponds 207- 
A and all of the B-series ponds were considered “empty” 

Based on the sampling results of the Phase I RFI/RI, a draft 
W I R A  was written in February 1995. Based on comments 
to this W I R A  from CDPHE dated April 1 1, 1995, CDPHE 
requested the IM/IRA to clarify that drilling beneath Pond 
207-B South was no longer planned. The liner of this pond 
demonstrated integrity that precluded the need for additional 
RFYRI investigation (1101-A-000289). 

- 

(1101-A-000288). 
- 

Based on the discussions and comments on the Phase I RFVRI 
Work Plan and on TMs No. 1 and 2 as referenced in the 
response to comment 1 ,  extensive sampling has been performed 
to characterize contaminant migration pursuant to the RFVRI. In 
addition,.once all comments and changes were made to these 
documents to ensure adequate characterization was performed, 
including the identification of migration pathways, all of these 
documents were approved by both regulatory agencies. 

In addition, no such sources in the soil were identified that could 
potentially leach contaminants and impact surface water via 
vadose zone transport. Groundwater data confirm that the 
uranium and past tritium plumes are disperse, dilute, and 
generalized. Thus, the existing plumes are not indicative of 
discrete soil source terms at the SEP. In addition, key COCs that 
drive risk (Am-241, U-235, and U-238) are radionuclides with 

3 
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- 

It does not appear that the area was surveyed for 
radionuclides with field instruments. Given the relatively 
small size of the area, RFCAB recommends that DOE look 
into the feasibility of doing field surveys to provide 
additional assurance that all surface soil hotspots have been 
detected and remediated. 

2 

c 

Although regrading of the area is considered a best 
management practice, and therefore, outside the scope of 
the decision document, there exists the potential to expose 
contaminants in the process. RFCAB recommends that 
any potentially contaminated subsurface soil to be exposed 
by regrading be characterized to show that the resultant 
surface contamination is below action levels. An example 
of this is soil currently beneath the liners that will be 
exposed when the liners on the slopes of the berms are 
peeled back. Likewise, if there are areas where Old 
Process Waste Lines (OPWL) or other subsurface features 
are brought near the surface by regrading, these should be 
analyzed for possible removal consistent with the proposed 

fairly high partition coefficients and are relatively immobile. ____ 

Finally, an existing treatment system is in place to intercept and 
capture any contaminants from the ponds prior to impacting 
surface water. 

Please see response to Comment No. 1. An OU 4-wide surficial 
radiological survey for alpha and betdgamma radiation was 
conducted to determine the lacement of several surface soil 
samples historically. 

However, use of more portable detection equipment would not 
be possible given the instrument sensitivity and weak gamma 
emissions from Am-24 1 of 60 kev at 36% occurrence. Am-24 I 
also has a low Gamma Ray Dose Constant of 8.479E-05 
(mSv/h)/MBq. An adequate number of surface soil samples 
have already been collected across the SEP area, including the 
ponds themselves. Additional samples have subsequently been 
collected as part of the RSOP effort and removal of hot spots. 
No additional hot spots were observed during RSOP sampling. 

Historical sampling beneath the liners has shown concentrations 
to be below current ALs. In addition, the berms will be pushed 
in and the entire area will be regraded with fill material. There 
will be no subsurface soil exposed at the surface. Also, during 
field activities involving peeling back the liners, radiological 
control technicians (RCT’s) have randomly surveyed field 
equipment periodically each day to ensure elevated levels of . 
contamination have not been encountered. 

The liners have very little risk and will be completely covered 
with berm soil. A very low risk was also associated with 
subsurface soil with a maximum Am-241 concentration’of 6. I 
pCi/g. Confirmation samples will be collected on the final 

4 
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- 

end state strategy. 

How was characterization performed on OPWLs removed 
under the ER RSOP actions and for what constituents? 
These results should be made available to the public, 
especially in view of their relevance to the end state 
discussions. 

LONG-TERMSTEWARDSHIP 
Section 8.0 on Stewardship runs counter to DOE draft 
policy, which states, “long-term” stewardship is considered 
in each decision that impacts DOE cleanup. This 
responsibility extends from the identification or remedial 
alternatives, remedial design, construction, and operation 
and through all relevant decisions made over the lifetime 
of the hazards.” (Version 2.0 of Draft Long-Term 
Stewardship Strategic Plan) 

graded surface following remediation to. verify that no hot- spots 
remain. The attached Table I summarizes risk associated with 
various pond media. 

OPWL, line P-26 (IHSS 149. l ) ,  was encountered while pushing 
in the north berm of Pond 207-A. This line was removed back 
to the western side of Pond 207-A, the end was grouted and 
coordinates were taken. This information will be included in the 
closeout report for ER RSOP activities. The pipe debris will be, 
shipped offsite as low-level mixed waste. No other lines or 
subsurface features have been encountered. 
Soil surrounding the OPWL in the SEP AOC was sampled in 
accordance with IASAP Addendum MA-02-07. Soil was , 

sampled at approximately 3 feet below the surface and analyzed 
for radionuclides, metals and nitrates. 

Typically OPWL waste lines < 3 feet below grade were removed 
and a characterization sample was collected. 

All of these results will be available in the closeout report. 

The Stewardship section (Section 8.0) was revised and has been 
reviewed by the regulatory agencies. 

The groundwater treatment system will be addressed in the 
Industrial Area Plume IM/IRA. 

5 
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RFCAB urges DOE to analyze potential impacts of 
residual soil contamination on the groundwater treatment 
system. Are there secondary source removal actions that 
could be taken to enhance the effectiveness of the 
groundwater treatment system, or to reduce the life cycle 
costs of maintaining it? A more robust analysis is needed 
in accordance with DOE’S commitment to consider long- 
term stewardship when making remedial decions. 

Section 8.0 purports to address prospective long-term 
stewardship needs, but does so inadequately. Only the 
need for institutional controls is specified, and even then, 
there is no mention of digging restrictions. Other factors 
that should be considered include physical controls, 
physical inspections, monitoringlmaintenance, information 
management, periodic assessment and controlling 
authority, much as was done in the “Present Landfill 
Interim Measurehterim Remedial Action.’’ RFCAB urges 
DOE to be as specific as possible regarding stewardship 
requirements. RFCAB would like to examine life cycle 
cost estimates for these requirements as they are being 
developed. 

The following text was added to the stewardship section : 

“Because the risk assessment results indicate environmental 
risks are below regulatory requirements and potential 
groundwater impacts are mitigated by the treatment system, the 
long-term stewardship actions and recommendations for the SEP 
AOC are as follows: 

1. 

2. 

3. 

4. 

5 .  

Continue Federal ownership and control over the site; 

Implement land use restrictions to prevent soil excavation 
that could access or disturb residual contamination. Specific 
land use restrictions will be discussed in the Site Long-Term 
Stewardship Plan and evaluated along with other institutional 
controls for implementation in the final remedy selection 
process; 

Maintain the groundwater treatment system; 

Restrict groundwater use; 

Review groundwater and surface water monitoring stations 
near the SEP when long-term monitoring options are 

6 



ResNnse to RFCAB Comments, Dated November 7,2002 on the Solar Evaporation Ponds Proposed Action Memorandum rJ 

8 RFCAB understands that a closeout report will be prepared 
for the Solar Ponds PAM. It should integrate stewardship 
information for the area as a whole, including not only soil 
but groundwater and surface water as well, into a single 
document. It should also include information on the 
asphalt liners that have been left in place, so that future 
stewards will be aware that these may require additional 
breaching should drainage problems arise. 

The closeout report should also include maps showing 
residual contamination on the surface, as well as maps 
correlating contamination with depth. Sampling results 
from OPWL leaks should be noted, as well as the depths of 
OPWLs’left in place. We recognize this list ’of criteria for 
the closeout report to be incomplete and request the 
opportunity to provide comment on the report prior to 
regulatory approval. 

SEGREGATION OF ENVIRONMENTAL MEDIA 
,- 

The Solat Evaporation Ponds area provides another 
example of how dividing a remedy into separate media 
discourages evaluating the system as a whole. For 

evaluated; and 

6.  Maintain environmental data and other relevant data. 

These recommendations may change based upon other future 
Site remedial activities.” 

Life cycle cost estimates for long-term stewardship requirements 
will be determined as part of the Long-Term Stewardship Plan.” 
The closeout report is specific to the actions taken in accordance 
with ER RSOP Notification #02-08. The closeout report does 
not include information on liners; this information is in the 
PAM. The stewardship section of the closeout report is specific 
to the actions taken in accordance with ER RSOP Notification 
#02-08. 

The closeout report will include maps of residual contamination 
at the areas where actions were taken in accordance with ER 
RSOP Notification W2-08. Sampling results from potential 
OPWL leaks will be included in the closeout report. 

A general review of groundwater contaminants in relation to 
subsurface soil concentrations of these contaminants was 
performed prior to the writing of this PAM. The specific 

7 
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purpose of this review was to determine whether additional soil 1 instance, a groundwater remedy for the Solar Ponds area 
was selected as part of a separate decisio? process three 
years ago with no analysis of whether soil removal might 
enhance groundwater quality over the long term. The 
Solar Ponds PAM examines soil removal in the context of 
protecting a future refuge worker, but does not analyze soil 
removal for the purpose of protecting groundwater. and 
surface water. c 

As stated in comments made recently on other remedial 
decisions, namely the 903 Pad Soil Removal and the 
Present Landfill Cover, RFCAB continues to believe DOE 
would derive benefit from examining all aspects of a 
remedy at once. 

removal was necessary to protect groundwater beyond that of the 
current SPP collection and treatment system. A portion of this 
information was provided in Section 3. l‘of the PAM. 

As additional consideration, the Actinide Migration Evaluation 
Advisory Group addressed the issue of potential uranium source 
term associated with the old and new Solar Evaporation Ponds, 
as documented in the January 8-9,2001 Meeting Minutes 
(available on Environmental Data Dynamic Information 
Exchange [EDDIE] under document archive). 

“,..In general, the U concentrations found in and around the sites 
ponds were very low, and in the pCi/g (soil) or pCiL (water) 
range.. ..Most important is the fact that the soil cores were 
sampled all the way down to the bedrock layer, and in no case 
was a large deposit of Uranium observed.. . . 

It appears that there is in fact, only a small quantity of U present. 
This is consistent with the geochemical modeling results of Ball 
(2000) that suggested that groundwater samples near the Sites 
ponds were all under-saturated with respect to common U solids. 
Therefore, the observed retardation of U relative to nitrate is 
more consistent with sorptioddesorption processes. This is also 
Consistent with our expectations for U geochemical behavior, 
namely that i t  will be relatively soluble and mobile under the soil 
and groundwater conditions at RFETS. The fact that only a 
jmall amount of U present beneath the Sites ponds suggests that 
:he reactive barrier presently installed downslope of the Sites 
ponds should continue to capture and remediate U as an 
ancillary role to the treatment of nitrate.” 

8 
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CONSISTENCY WITH END STATE PROPOSAL 

The end state proposal involves applying a risk screen to 
subsurface contamination in order to evaluate the potential 
of erosion/landslide activity and burrowing animals to 
bring contaminants to the surface. Likewise, the potential 
impact of residual contamination on surface water quality 
must be analyzed. 

Please describe how the Solar Ponds remedial decision 
considered the factors noted above. This is not to be 
viewed as RFCAB endorsement of the risk screen 
methodology, as Board deliberations on the proposal are 
still pending. 

The following sentence has been added to section 3.2.2, 4Ih 
paragraph: “Uranium contamination exists as a large dispersed 
area of very low concentrations beneath and to the north of the 
SEPs, and no discrete secondary source of uranium is apparent 
(Kaiser-Hill, 200 l).” 

It is noted that the SEP AOC remedial decision is not based on 
the proposed risk screen, but rather on the risk assessment. The 
risk screen will not be implemented until formally incorporated 
into RFCA. However, for purposes of the SEP AOC, the 
following is provided: 

The risk screen identified in this comment relates to Screen 2 as 
referenced in Figure 3 of the Revised RFCA Attachment 5 
(DOE, et al. 2002). 

Screen 1 asks “Are COC concentrations below Table 3 Soil 
Action Levels for the WRW?” The answer is “Yes” for the SEP 
COCs. Therefore, Screens 2 ,3  and 4 are skipped leading 
directly to Screen 5. Screen 5 asks, “Are COC concentrations 
below Table 3 Soil Action Levels for ecological receptors?”. 
The answer is “Yes” for COCs. Lead (a non-COC) is the only 
constituent in which the surface soil concentration (12 1 m@g) 
exceeds the ecological receptor AL (97.7 mgkg). However, 
after consultation, it  was determined not to be an impact to target 
species. The last screen, Screen 6 asks “Is there a potential to 
exceed Surface Water Standards at a POC?” The answer is 
“No”, because a treatment system has been installed, and points 
of evaluation SW093 and GS 10 monitor this area. In addition, 
Pond A-4 is the detention pond within Segment 5 for North 

9 
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Walnut Creek and Pond B-5 is the detention pond on South 
Walnut Creek. Any runoff from this area is sampled and 
analyzed in these ponds to determine water quality and ensure 
downstream standards are met. Based on the COCs for the 
SEPs, these constituents have not been a concern for these 
monitoring areas. 

CONSTITUENTS OF CONCERN 

The list of potential constituents of concern in this PAM is 
much smaller than that considered in the 1995 IM/IRA (a 
document that was never approved). RFCAB understands 
that this discrepancy stems from the fact that the RFCA 
parties have developed a new process for determining 
constituents of concern. Where is the new process 
documented? Was it the result of new regulatory 
guidance? Was it subject to public review? 

Therefore, based on the soil risk screen process, no further 
accelerated action is required. This process is summarized in 
Table 6-1 of the PAM; 

The COC selection process is documented in the Risk 
Assessment (RA) on pages 14-22. A flow chart is shown on 
page 15. This selection process has been extensively discussed 
with the regulatory agencies. The current COC selection process 
has evolved since 1995 and now utilizes more current statistical 
methods discussed by EPA guidance: 

EPA, 2001, Risk Assessment Guidance for Superfund 
(RAGS) Volume 3 Part A, Characterizing Variability and 
Uncertainty in the Concentration Term, December. 

EPA, 2002, Calculating Exposure Point Concentrations 
at Hazardous Waste Sites, OSWER 9285.6-10, July. 

EPA, 1997, The Lognormal Distribution in 
Environmental Applications, Technical Support Center, 
December. 

In addition, the Data Adequacy (Attachment I) discusses these 

10 
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HOTSPOT REMOVAL 
Although RFCAB has not yet taken a position on the 
proposed action levels, we commend DOE for the 
common-sense approach used for hotspot removal at the 
Solar Ponds area. That is, RFCAB understands that 
surface soil hotspots in excess of proposed action levels 
were simply removed, regardless of size. RFCAB prefers 
simple removal to the complex, area-weighted approach 
spelled out in the Industrial Area Sampling and Analysis 
Plan, whereby small hot spots may not qualify for removal. 

RFCAB appreciates the maps provided separately showing 
hot spots removed under the ER RSOP. These should be 
added to the Solar Ponds PAM because of their relevance 
to a no further action decision. In addition, RFCAB 
recommends that DOE provide maps showing residual 
contaminant levels for each contaminant of concern, and 
include them in the closeout report. 

BUDGET 

The Closure Project Baseline estimates over six million 
dollars will be spent on the Solar Ponds source removal 
activities. With the proposed “No Further Action,” DOE 
may stand to save a great deal of money on this project. If 
this proves to be the case, RFCAB recommends that these 
funds be put towards remediation at other areas of the site. 

issues as they relate to the SEP. 

The closeout report will include maps of residual contamination 
at areas where actions were taken in accordance with ER RSOP 
Notification #02-08. 

The completion of the SEP closure at a lower cost than 
originally estimated only means that the unused estimated 
resources may be available to accomplish and perhaps accelerate 
the overall Rocky Flats closure project. However, there is no 
direct tie from SEP savings to other Environmental Restoration 
projects. There are a number of Environmental Restoration 
projects currently unfunded in Fiscal Year 2003. Actual 
budgeted resources that become available because they were not 
expended on Solar Ponds closure (and other work that is 
accomplished under budget) may allow currently unfunded 
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DETAILED COMMENTS ON THE DECISION 
DOCUMENT 

PAM, Page 19, #8: 

“During 1992, a brief investigation was performed to 
determine if the 207B-Series Ponds were leaking into the 
uppermost aquifer. This was accomplished by sampling 
wells in the vicinity of the SEPs for a dye that was placed 
in the SEPs. Based on the study, it was determined that no 
leakage was occurring from the 207 B-Series Ponds.” 

It should be pointed out that this study represents a 
snapshot in time and does not prove that the B-series Ponds 
have never leaked. In fact, according to the 1995 Proposed 
IM/IRA, “the subsurface PCOCs generally appear to be 
higher in the subgrade samples beneath the northern side of 
SEP 207-B than the other two SEPs sampled (Ponds A and 
B-Center). . .” (Page 11.3-20) 

PAM, Page 3 1, Second 1: 

“Based on historical data, uranium and nitrate 
concentrations in surface soil and subsurface soil are all 
below RFCA Tier I and Tier I1 action levels. In addition, 
lithium, nickel and selenium are also below Tier -I and Tier 
I1 action levels in both surface and subsurface soil. 
Therefore, no additional soil removal is required for 

Environmental Restoration projects or other higher priority 
unfunded work to proceed. Such savings may also be needed to 
accomplish scheduled and funded work that costs more than 
originally estimated. 

The IM/IRA is accurate in stating that the subsurface PCOCs are 
higher on’the northern side of pond 207-B North than the other 
two (Pond 207-A and Pond 207-B Center). Indicating 
contamination was flowing to the north from these ponds. 

Based on the sampling results of the Phase I RFI/RI, a draft 
IWIRA was written in February 1995. Based on comments to 
this W I R A  from CDPHE dated April 1 1, 1995, CDPHE 
requested the W I R A  clarify that drilling beneath Pond 207-B 
South was no longer planned. “The liner of this pond 
demonstrated integrity that precluded the need for additional 
RFVRI investigation” (Administrative Record Number I10 1 -A- 
000289). 

However, for purposes of long term stewardship, soil samples 
beneath Pond 207-B South will be collected. 
Please see Response to Comment 10. 

12 
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purposes of reducing the long-term stewardship obligations 
of the SPP treatment systems.” 

RFCA soil action levels have been calculated based on 
acceptable exposure to a future user of the site (Le., a 
refuge worker) and are not necessarily protective of 
groundwater or surface water. Because RFCA soil action 
levels were not designed to be protective of surface water 
via groundwater, they are not a valid basis for this 
determination. Indeed, uranium in the subsurface soil has 
contributed to a groundwater plume despite being largely 
below the RFCA soil action levels. Although the primary 
source, pond sludge, was completely removed by 1995, 
there is still the issue of what constitutes a potential 
secondary source of groundwater contamination. That is, 
are there elevated concentrations of uranium in subsurface 
soil whose removal would be expected to reduce the 
necessary operating life of the groundwater treatment 
system? A subsurface leachability model would likely be 
needed to answer this question. 

PAM, Page 44 Section 7.0, Environmental Impacts 

“Implementing Best Management Practices means that 
about 35,000 cubic yards of soil will be brought into this 
area.” 

Has DOE analyzed the effect the added weight of this 
material might have, if any, on the stability of the hillside? 
The “OU 4 Proposed M R A  Decision Document” dated 
February 10, 1995 states that a 1970 study concluded the 
steep slope north of the Solar Ponds to be “at high risk of 

The final contour for this area has taken into consideration the 
long-term stability of the north hillside. In phase 11, the toe of 
the berms for each pond on the north slope (Ponds 207-A, 207-B 
North, and 207-C) was pushed back to the south approximately 
60 feet to the natural existing slope. The new crest or high point 
is established at that point to relieve overburden stresses along 
the hillside slope. With the crest or high point moved to the 
south, it will provide greater stability for the slope and minimize 
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failure.” (Page 11.1-6). To what extent does the stability of 
the area depend on the interceptor trench system, which 
removes groundwater from the hillside? 

PAM, Page 44, Section 9.0, Best Management Practices: 

This section should weigh the possible impa,cts, both 
beneficial and adverse, of not further. disrupting the liners. 

Attachment 11, Page 12: Based on a review of the maps 
provided, very few surface soil samples appear to have 
been taken from the south end of the Solar Ponds area. 
Does runoff from this area drain through surface water 
monitoring station, GS 10, where there have been recurring 
exceedances for plutonium and americium? 1,f so, th.is area 
deserves increased scrutiny as a possible source of the 
surface water exceedances. 

erosion. 

The following paragraph has been added to Section 9.0: 
“When pushing in the berms, the bottom liner material will not 
be breached. Perching of groundwater in this area is not 
anticipated because a few of the ponds have cracks in the liners, 
some of the ponds will contain a few additional holes from 
lysimeters previously located within the ponds, the bottoms of 
the ponds are sloped to one comer, and a sandy fill material 
exists beneath the ponds. (The B-series ponds slope towards the 
northwestern corner. A and C ponds slope towards the 
northeastern corner.) In addition, a majority of the sidewalls 
will be removed after the berms are pushed in, which will allow 
precipitation to flow out laterally. If after the area is regraded 
and revegetated, water is observed to be perching in this area, 
equipment will be brought in (for example, a GeoProbe TM) for 
purposes of breaching the liner material in additional locations.” 
In August 2001, R E T S  published the Final Source Evaluation 
Report for Point of Evaluation GS-10, Water Years 2000-2001 
(RF/EMM/WP-0 1 -003.UN; Revision 0) (available on EDDIE). 
This report investigates possible pathways that may be 
contributing to PdAm detected at GS- 10. This includes the area 
surrounding the SEP, which indicate a majority of soil and 
sediment samples from the areas surrounding the SEP show 
PdAm ratios of less than 1 .O. (Refer to Section 4.4 of this 
report.) “Considering the topography of this area (low gradient) 
and the relative pervious surfaces (unpaved dirt areas) it is 
unlikely that this area contributes runoff for most precipitation 
events. Although this area is likely not the current source of the 
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actinides associated with the lower Am set, it may have been a 
past source of Am to S. Walnut Cr.” 

In addition, on March 28,2001, a gauging station GS50 was 
installed to monitor runoff from the southern edge of the SEP 
area. All the runoff measured at GS50 is tributary to GS 10; 
consequently, GS50 also serves as a source location monitoring 
station for GS 10. To date, very little runoff has been collected at 
this station. Based on flows, the SEP area is not a significant 
contributor to GS-10. Loads to GS-10 from this area are less 
than 1% for both Am and Pu. 

Based on the results of surface soil samples, concentrations of 
americium and plutonium,exceeding proposed RFCA ALs were 
removed as hot spots in accordance with RSOP Notification ## 
02-08. - 
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Attachment 11, Page 22: There is a reference to data having 
significantly high values and irregular units. In “OU 4 
Solar Evaporation Ponds Interim Measureanterim 
Remedial Action Environmental Assessment Decision 
Document, February 1995, Part 11, Appendix 0 ’  a result of.  
329,000 pCi/L for tritium in surface soil (Sample 
#SSOOOO4AE) was noted and would seem to fall into this 
category, since surface soil results are usually represented 
in units of pCi/g. This data point does not appear in Table 
A-2 1 of the risk assessment. It also carries a “Y” code and 
may have been omitted for that reason. 

Tritium was not considered a possible COC in soil. We do have 
H-3 results reported in pCi/L for soil and these are the correct 
units. These results were obtained by extracting the soil 
moisture. These results are much higher than water due to the 
residual tritium associated with the soil matrix when these 
samples were collected. However, we cannot use these results in 
a meaningful way because we would have to convert them to 
pCi/g and evaporation of tritium would effectively remove any 
source term in surface soils. However, an evaluation of H-3 data 
in groundwater and surface water has been completed and has 
been added to Section 3.1 of the PAM. It was concluded that H- 
3 is not a concern. 

“Tritium has been detected in the vicinity of the SEP in both 
surface soil and groundwater based on historical sampling 
conducted in 1991. A signature of tritium was observed around 
the ponds in groundwater with a maximum concentration of 
13,850 pCi/L in 199 1. This concentration was below the 
drinking water standard of 20,000 pCiL and currently this 
concentration is approximately 6,300 pCiL due to radiological 
decay. Vadose transport and dispersion in saturated zones 
should further reduce this maximum concentration. 

Tritium sampling has also been conducted near the SPP 
treatment system and the Site boundary to assess possible 
surface water impacts. The maximum concentration detected 
near the SPP treatment system in 1991 was 780 pCi/L. This 
detection was observed in January 1991 and exceeded the 
surface water standard of 500 pCi/L. Subsequent samples 
collected from October 1991 to February 1992 had 
concentrations below the surface water standard. Samples 

16 
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“A central tendency mass loading (ML) value was used to 
estimate risk via inhalation over the 18.7-year exposure 
period. The RSALs Task 3 calculations used an upper 95Ih 
percentile value. This is appropriate for conservative 
action levels or PRGs.” 

For the refuge worker and rural resident scenarios, the 
RSALs calculations used a probability distribution for the 
mass loading parameter. The distribution accounts for the 
increase in dust inhalation that would be observed in the 
aftermath of a prairie fire, based on empirical data from the 
wind tunnel studies. The above implies a high-end point 
value was used as the basis for the RSAL calculations. 

The statement is correct for the open space user and office 
worker scenarios, neither of which was deemed appropriate 
for setting soil action levels or PRGs. . 

collected after April 199 1 had tritium concentrations below 
detection limits. The overall averaged concentration at this 
location was 55 pCi/L. Tritium samples collected at the Site 
boundary from 199 1 to 2002 had a maximum reported 
concentration of 13,400 pCi/L in 199 1 .  Maximum 
concentrations steadily declined in the following years from 
3,3 10 pCiL and were.below detection limits from 1999 to 
present day. Detection limits ranged from 150 to 180 pCi/L at 
the Site boundary location. 

The concentration of tritium in groundwater and surface water 
near the SEPs and.for the Site as a whole are well below 
drinking water and surface water standards.” 
We are aware of the RSAL probabilistic mass loading 
distribution. We selected the 50% value from this distribution 
for the RA pending evaluation and use of actual site monitoring 
data. The upper 95‘h percentile mass loading of 67 ug/m3 is also 
a point estimate from this distribution and was used to calculate 
PRGs. 

The comment implies that the following statement made in the 
SEP risk assessment is false: 

“ A central tendency mass loading (ML) value was 
used to estimate risk via inhalation over the 18.7-year 
exposure period. The RSALS Task 3 calculations used 
a upper 951h percentile value. This is appropriate for 
conservative action levels or PRGs.” 

The September 30,2002, Task 3 Report includes a workbook for 
the calculation of the refuge worker RSALs. The calculations 
are performed using both a probabilistic approach and point 

1 17 
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22 Attachment 11, Page 37, Section 4.0 Toxicity Assessment: 
Acute Toxicity does not appear to have been considered in 
the risk assessment. Perhaps that is due to the fact that 
most observed contaminant concentrations are low. Even 
so, if there are any contaminants of concern that have acute 
toxicity values, these levels should be noted so that the 
reader can be assured that acute toxicity has been given 
due consideration. 

1 

, 

estimates for the parameters. The ML value chosen for the point 
estimate calculation is the 95Ih percentile of the probability 
distribution calculated for the Task 3 Report. .As stated in the 
SEP risk assessment, the use of this high-end value is 
appropriate for ALs or PRGs, but not for a long-term, fonvard- 
looking risk assessment. 
Acute toxicity was considered, but no analytes with ASDR acute 
oral toxicity values were present at concentrations approaching 
the acute values. Values are provided below: 

Acute Oral Toxicity Table 

Analvte Acute Toxicitv 

mg/kg/$ay mg/kg-soil 
Acenaphthene 
Acetone 
Aldrin 
Ammonium 
Benzene 
Bromodichlorom 

0.002 
0.5 

thane 0.04 
Bromoform (Tribromomethane) 0.6 
Bromomethane (Methyl bromide) 

bis(2-Ch1oroisopropyI)ether 0.3 
Chloromethane (Methyl chloride) 
1,4-DichIorobenzene 
Dieldrin 0.000007 

Endosulfan I 0.005 

alpha-Chlordane 0.00 1 

Diethylphthalate 7 

1,400 
350,000 

28,000 
420,000 

700 
2 10,000 

4.9 
4,900,000 

3.500 
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Attachment 11, Page 37: 

“Oral and inhalation SFs (cancer slope factors) are used ‘to 
characterize the potency of carcinogens. A SF is a dose- 
response factor used to-relate carcinogenic rksponse to 
chemical dose. SFs are used to estimate the upper bound 
probability of an individual developing cancer as a result 
of exposure to a potential carcinogen.” 

Cancer slope factors published in EPA Federal Guidance 
Report No. 13, “Cancer Risk Coefficients for 
Environmental Exposure to Radionuclides,” apply to an 
average member of the public, and are therefore central 
tendency estimates, not upper bound estimates as indicated 
above. 

Attachment 11, Page 45: 

“A SOih percentile estimate developed by the RSALs 
Working Group was used in the risk assessment.. This 
figure is about double the documented site average (1  1.8 
ugkubic meter), but 30 percent of the 9Sth percentile figure 
used by the working group for the RSALs action levels (67 
ug/cubic meter). The 95Ih percentile value is appropriate 
for action levels to be used for screening, but is too 
conservative for a forward-lookine. long-term risk 

1400 
Hexachlorobenzene 0.008 5600 
It is true that the radiological slope factors are central estimates 
in a linear model of the age-averaged, lifetime attributable 
radiation cancer incidence (fatal and nonfatal cancer) risk per 
unit of activity. The statement quoted referred to “chemical 
dose” and was specifically discussing slope factors for 
nonradionuclide carcinogens. RAGS Part A (EPA 1989) defines 
carcinogenic slope factors for nonradionuclides as follows: 

Endrin (technical) 0.002 

“A plausible upper-bound estimate of the probability of a 
response per unit intake of a chemical over a lifetime. The . 
slope factor is used to estimate an upper-bound probability 
of an individual developing cancer as a result of a lifetime 
of exposure to a particular level of a potential carcinogen.” 

Slope factors are conservative because they (1) assume 
maximum gut uptake, (2) use soluble classes for analytes to 
assess inhalation, and (3) assume continuous exposure over the 
entire duration and a 50-year committed dose following each 
annual intake. 
Please see response to Comment 2 1 discussing the mass loading 
coefficient. The statement.was not meant to imply that the 
probabilistic calculations use a point estimate for the ML 
parameter. Point estimates were recommended in the Task 3 
Report and accompanying workbooks. It is this recommended 
point estimate to which this statement referred. In risk 
assessment terminology, comparison of the environmental 
concentrations to a risk-based concentration for the purpose of 
making remedial decisions is referred to as a screen. Any 
assessment that does not calculate long-term risk using site- 
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assessment. The effect of using multiple high-end factors 
in a risk assessment quickly leads to unrealistically high 
estimates of risk. EPA guidance recommends using a 
balance of high end and central tendency estimates to 
avoid this problem.” 

Again, this implies incorrectly that the probabilistic RSAL 
calculations were based on a point estimate for the mass 
loading parameter. It also incorrectly refers to RSALs as 
screening level calculations, when, in fact, RSALs are used 
to make remedial decision per the RFCA. 
Attachment 11, Page 45 (focusing on the last part of the 
above paragraph): 

“The effect of using multiple high-end factors in a risk 
assessment quickly leads to unrealistically high estimates 
of risk. EPA guidance recommends using a balance of 
high end and central tendency estimates to avoid this 
problem.” 

In the context of the mass loading distribution developed 
for the RSALs, this statement implies that the RSAL 
working group failed to use a balance of high end and 
central tendency values and thereby ran afoul of EPA 
guidance. Without getting into merits of the RSALs mass 
loading distribution (which DOE had a hand in 
developing), discussion of a single parameter says nothing 
about the overall balance of parameters selected in the 
RSAL calculations. 

Moreover, the EPA Office of Radiation and Indoor Air, 

specific data is generally referred to as a screen. 

We understand the probabilistic nature of the mass loading 
distribution and RSAL Report-derived point estimates. We 
acknowledge that RSAL ALs, as recently corrected for gamma 
exposure to the worker, will be used to guide remediation as 
specified in RFCA. However, the Comprehensive Risk 
Assessment will be used to quantify actual long-term risk 
estimates for all receptors following remediation based on RSAL 
screening levels. 

The statement concerning RS AL calculations implies nothing 
more than it says. Multiple high-end factors lead to over 
estimates of risk in a long-term forward-looking risk assessment. 
It was not referring to the validity of RSAL methods or results. 
In fact screening levels should be based on conservative 
as sump t ions. 

We consider the RSAL estimate of mass loading at the 95 
percentile of 67 ug/m3 to be conservative with respect to a long- 
term forward looking risk assessment. This upper-bound 
estimate is considered conservative because the assumption of a 
prairie fire was used without regard to the frequency of 
occurrence for such an event. In other words, a fire is assumed 
to occur every year that a receptor is onsite, and this is an 
unlikely possibility that has not been factored into the mass 
loading. For purposes of actually quantifying long-term risk to 
receptors, we therefore intend to use more realistic estimates 
from measured air monitoring data for the site. 

20 
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Radiation Protection Division, reviewed the RSALs Task 3 
Report on behalf of EPA Headquarters. A letter to EPA 
Region VI11 dated May 6,2002 regarding the RSAL report 
stated: “The document was well thought out and thk 
approach was based on the appropriate science.” Since 
EPA has reviewed the RSAL report and found it to be in 
accordance with EPA technical guidance on risk 
assessment, this statement should be stricken from the 
PAM 
Attachment 11, Page 45, Section 5.4.2, Uncertainties in 
Exposure Point Concentrations and Exposure Factors: 

This discussion should acknowledge that one of the largest 
sources of uncertainty in any risk assehment is associated 
with cancer slope factors, which are central tendency 
estimates of the potency of ga given radionuclide to cause 
cancer in the general population. EPA has yet to develop 
probability distributions that would allow risk assessors to 
simulate the variability of this parameter. As a result, risk 
assessments do not account for the fact that certain 
subpopulations may be more susceptible to these 
carcinogenic effects than is indicated by the risk factors in 
Federal Guidance Report 13. 

Quoting from the May 6,2002 EPA letter Aoted above, 
whose comment was directed toward the RSALs Report, 
but applies equally to the Solar Ponds risk assessment: “It 
would be clearer if the report stated in a more prominent 
way that central estimates of slope factors were used for 
this analvsis.” c 

Attachment 11, Page 49: 

Clarification will be added to the text to clearly state that we 
want to use realistic parameter values for the risk assessment and 
are using the RSAL action limits to select COCs in‘a 
conservative and justifiable manner based on a comprehensive 
analysis presented in the RSAL Report. 

Slope factors are conservative as discussed in Comment 23. 
This inherent conservatism is protective of the population in 
general. However, a statement will be added to the risk 
assessment to discuss this source of uncertainty and the 
uncertainty associated with the inherent heterogeneity of 
collected soil data and their spatial distribution. As discussed in 
the risk assessment, conservatism was applied to every step in 
the risk assessment and slope factors contribute a small 
percentage of the total. Also as indicated, there is currently no 
way to estimate this uncertainty. 

I 
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Liner 
Subsurface Soil 

“Americium-24 1 ,  plutonium, and uranium-235 in surface 
soils are the largest contributors to risk.” 

0.05 (0.00002) 4.7 (1 .OE-07) No COCs 
4.8 (0.002) 1.8 (3.9E-08) 1.1 (2.9E-09) 

“The majority of the risk was from chromium, americium- 
214, and uranium-235 in surface soil.” 

Surface Soil 
Total 

These two statements from the Summary and Conclusions 
section of the risk assessment seem to contradict each 
other. It may be helpful to include a breakdown of risk by 
contaminant to clarifv the amarent discreDancv. 

~ _ _ _  

95.2 (0.04) 93.5 (2.OE-07) 98.9 (2.7E-07) 
100.0 100.0 100.0 ‘ 

The text will be corrected to indicate that carcinogenic risk was 
dominated by Am-241, Pu-239, and W-235 in surface soil with a 
total risk of 2E-06. Chromium dominated nonradiological 
carcinogenic risk with a probability of 2.78-07. Nonradiological 
carcinogenic risk was approximately an order of magnitude 
below radiological carcinogenic risk. 

Table I Percent of Total Risk by Environmental Media (Risk Estimate) 

Percent of Total Risk 1 

22 



40793 BH40160AE __ 6 8,z-iVANADIUM :7440-62-2 10 25 .2 fww --_-__-I I V  
6 81FT {VANADIUM 17440-62-2 ' 12 31 81msn(g ,v----- 

;44893 BH40191AE 6 12 FT- :VANADIUM 37440-62-2 12 22.3 msn(g V 
840993 BH40204AE 6 IOFT*..--- 

10 19 FT VANADIUM '7440-62-2 10 183rnglkg - V 
141693 BH40220AE 6 12 FT VANADIUM- 7440-62-2 12 553rngkg ' V 
41793 BH40246AE 6, I l IFT VANADIUM 7440-62-2 ' 11 187rnglkg V 

V 42293 iBH40256AE 6 11 FT VANADIUM 7440-62-2 .!!- -2 4 0 7 % -  ___ 
V ~ - _ -  13 FT VANADIUM 7440-62-2 - _I_ '_o_-.._ 368_m&g- _ _  

11 9 6 rnglkg B V 
42293 BH40258AE 11 

8 FT VANADIUM 7440-62-2 _'___ - - __ _-.__ __ - - 6 42393 IBH40264AE __ - ___ - - 
17bFT .VANADIUM 7440-62-2 10 269mglkg V 20 _--I-- - - ~ - -  -- ----___ __- 42593 BH40290AE 

6 11 FT VANADIUM 7440-62-2 11 18 8mglkg V ___-- 43193 BH40309AE ~ 

8 13 FT VANADIUM 7440-62-2 ' 10 22 3 mglkg V 
-I__-- 43393 BH40324AE-- ___ -_ __ 
43793 BH40335AE 10 276mglkg V -. 6 1 2 , F T - V A N A D I U M -  7440-62-2 '___._____---I 
44093 -B_H40351AE 1 6 10FT VANADIUM 7440-62-2 I 11 299mglkg 'V 
145893 BH40380AE 6 9 FT VANADIUM- 7w-62-2 10 406mglkg IV 

9 181FT (VANADIUM '7440-62-2 1o1_-+--2ms/ks ~ 8V 

40593 iBH40415AE 20 29 FT VANADIUM ,7440-62-2 g-p-- I O  31 4 mg/kg V 
3 1 3 5 ~ ~ ~ 1 ~ ~  7 - 1 ~ ~ 2 - 2  . 10 259 mglkg 'V 

,41593 <BH40424AE 6 10 234rnglkg ,V 

,42193 BH40430AE 22 2 8 i F T i V A N A D l U M 7 4 4 0 - 6 2 - 2  -_-___-- 
6 IOlFT 'VANADIUM 7440-62-2 I O '  195mglkg - I IV 142193 BH40432AE 

28 31lFT {VANADIUM 7440-62-2 10 306lmgkg V e2193 'BH40433AE 
'42493 BH40445AE 8 IO,FT !VANADIUM 7440-62-2 I O '  45.1 mg/kg - V 
42593 tBH40450AE 8 10FT 'VANADIUM 7440-62-2-1 101 21 4mglkg iv 
43693 BH40521AE 6 8 FT #VANADIUM 7440-62-2 i 10 128mglkg I :V 

8 IOFT VANADIUM i7440-62-1 1 10 171 m9lkg. V 143693 BH40522AE 
10 13 FT VANADIUM 7440-62-2 I O /  45 7rmglkg I . IV '43693 IBH40525AE 

146593 lBH4071 IAE 
146593 43H40713AE 

7 ~ , F T  'VANADIUM 7440-62-2 IO-- 137 m g m  E ' J  46693 'BH40726AE 
9 15 FT VANADIUM 7440-62-2 10, 149 rnglkg 'E  J 46693 BH40728AE 

. '46793 BH40740AE 6 8 FT I_ VANADIUM 7440-62-c:  I O /  1461rngkg - V 
,46793 aBH40742AE -- 8 15 FT IVANADIUM '7440-62-2 101- 266 rngkg IV 
146893 1 BH40748AE 7 9 FT :VANADIUM 17440-62-2 ! 101 138 rngkg IV I 

-- 
40093 ,BH40170AE ~ - - - -  

-- 
V -- VANADIUM 17440-62-2 101 26 7 rngkg- _ _  

__ --- 40993 BH40206AE- - -- -- 
--- 

- __ __ __----- ___ --- 
~- 

-- 

_ - . _--I_ 

~ - I _  

__.___---I_̂. 45893 BH40382AE -_ 
iV --- 8 13'FT 'VANADIUM 7440-62-2 I O  309mglkg I - t40793 BH40414AE _- 

___-- - I__-.__ _ _  -----I 40993 BH40416AE 

-. -- 8FT VANADIUM - 7440-62-2 - 
101 16.7lmgkg V I 

I---~______ 

- --__ 
- 

_ _ _ _ _ _ ~  
- -___--_.- --_-_ 

-- 9 11,FT !VANADIUM - '7440-62-2 I_____ ' lo-_-- 263mglkg ,E IJ 
_--I_- - ~ _ _  - 

' J  -1 111 16,FT (VANADIUM 7440-62-2 10' 249 mgkg E 
_I_ 

- - -_____.____I_ 
- - -__- 

. -- 
IV 146893 1 BH40749AE 9 l l i FT  !VANADIUM 7440-62-2 ~- 101 131 mg/kg 

a 8 9 3  I BH40754AE 12, 12FT !VANADIUM 7440-62-2 t 101- 9.51mgkg !B i J  
'46993 4BH40768AE 

- - ~ -  
I 61 VANADIUM 17440-62-2 3 10 33.9imglkg CV 

46993 1 BH4077OAE I 7i f3l-p- ,VANADIUM 17440-62-2 j 10 3mglkg IB IJ 
'47093 1BH40776AE , 7 9'FT VANADIUM 7440-62-2 ! 50; 145mglkg ; tJ 

-- 

.2207589 /SEP0389BR0915 I 9 151FT 'VANADIUM (7440-62-2 i 10' 45.5Irngkg 'A 

31 

2 

.' . .  



. .  , 

. .  

32 



d 

33 



Human Health Risk Assessment of the Solar Evaporation Ponds 
Rocky Flats Environmental Technology Site 

Final 
December 2002 

APPENDIX A 
Solar Evaporation Pond Data and Background Comparison Tables, and 

Figures 

\ z3 



Human Health Risk Assessment of the Solar Evaporation Potids 
Rocky Flats Environmental Technology Site 

Final 
December 2002 

The solar evaporation pond (SEP) data set was subjected to a screening process to enable 
statistical calculations and subsequent risk assessment evaluation. This process was used to 
determine basic statistics, detection frequency, and comparison with worker risk-based 
preliminary remediation goals (PRGs) at a target risk of 1E-06 and hazard quotient (HQ) of 
0.1, and for statistical background comparisons. Primary elements of this screening process 
are as follows: 

All solid matrix sample records were selected for the area of concern (AOC). 

Records were split into radionuclide, inorganic, and organic constituents. 

e 

e 

e 

' e  

e 

e 

Field and laboratory duplicates, laboratory control samples (LCSs), R-validated results, 
and samples with no depth data were removed from the data set. 

A unit screen was conducted to consolidate all records with the proper units and covert or 
remove those with improper units. 

The detection frequency was calculated for the final results. 

Summary statistics were calculated. 

Comparisons with PRGs were performed. 

Compounds with less than a 5 percent detection frequency were screened to ensure 
detection limits were below PRG screening levels. 

Statistical distribution testing was performed 

Statistical comparisons to background were performed. 

The 95 percent upper confidence limit (95UCL) was calculated using parametric or 
nonparametric methods, depending on the statistical distribution of the analyte. 
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1. 

2. 

3. 

4. 

5. 

6 .  

7. 

8. 

9. 

Database Management Process for Risk Assessment SuDport 

The initial data set is queried and extracted from the soil water database (SWD)/Remedial 
Action Decision Management System (RADMS) databases. The initial data set is 
archived in its entirety. 

Preliminary data quality screens and filters are conducted on the original data set to 
eliminate quality assurance (QA)/quality control (QC) results, duplicates, unit problems, 
and so forth. The censored (removed) data are saved to a file. The resulting screened 
data set and the censored data file are archived with the original data set. 

An independent reviewer performs a Q N Q C  check on the screened data for each site. 
Reviewer comments are archived in the location of the archived data. 

If the reviewer determines that additional queries are necessary, they will be limited to 
the screened data set, which is managed and approved by the Database Manager. 

Any changes to the screened data set are documented; any additions or deletions to the 
data set are saved in separate files and archived with the revised and approved final data 
set in the same location as the original. 

The approved final data set is then used to generate summary statistics tables in a pre- 
specified uniform format for metals, volatile organic compounds (VOCs), semivolatile 
organic compounds (SVOCs), and radionuclides in each medium. The tables include 
information to conduct a screen for U-qualified data with elevated detection limits. The 
summary tables are archived intke location with the initial data set. 

The entire final data set and all summary tables are then submitted to Risk Assessment. 

Risk Assessment conducts qualified data and'contaminant of concern (COC) screening 
followed by intake and risk characterization calculations. 

Risk Assessment requests additional data informstion only from the screened data set 
when required to further evaluate data and risk impacts. If this results in data changes, the 
Database Manager must approve changes to the final data set. 

10. Risk assessment results are submitted in draft form to the Project Manager and submitted 
for review. 

1 1. The final risk report is generated following review. Figure Aa.1 illustrates the steps for 
generating the risk assessment data set. 
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Risk Assessmnt Database Manag?ment 

12. 

Figure A.11 Database Management Flow Chart For Risk Assessment 

1 
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APPENDIX A TABLES 
(These tables are available on CD from Anna Martinez at (303) 966-588 1 .) 
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,41793 ...... _. 0 2 IN SS40077AE ARSENIC 7440-38-2 ...... J ............ ................... ................ _ ................. ........ -. . .?. ... ..4.6!9% ...... -:Nu. ...... __. 
41993 0 ... 2 IN 'SS40009AE ARSENIC . 7440-38-2 - - 2 2Egl!CL --- V .. 
.42093 - 0 2 IN SS40480AE ARSENIC 7440-38-2 . V ...... .. ..... ___  ... - . . . . . . . . . . .  ._ __ .... -.. __ .... - .......... - ............. -- .- .. ... -2. ......... A? .W!g - -..:. ........... -. ._ ......... -. - 

............. - ... P .... ....... .... ... ........ __ ....... . 3.- !?LE.F@3 . .u .......... !. _. 
42293 0 2 IN SS40078AE ARSENlC 7440-38-2 3 4.6 mg/kg S V .... . 
42393 ... 0 2 IN . SS40079AE .ARSENIC 7440-38-2 .................... 2 3.1 mg/kg . V .......... 

.42693 0 2 IN SS40080AE ___ ARSENIC ._ 7440-38-2 -- 3 3.6 mg/kg _- _-_ N . J 
42993 _ 0 2 IN SS40056AE ARSENIC 7440-38-2 V .................. _ _  ... ...... .- ........ .. . -- .... ...... 2. .......... %v!Yl_?g .... - . ..... ̂  __ ..... .-P.. ......... ? IN .SSpOO84AE.. .ARSEN!C, - ? A.mg.%g. ...! J 

:43393 Q -____ 2?!L.-..5s= ARsENlC _____ 7440-38-2 3 L?!Y!k3 E V 
43493 ..... ...... 0 ....... 2 IN SS40086AE ARSENIC 7440-38-2 3 2.8 mglkg V ........ . ...... 
_ ................................. ...... .................... ............ -.. ....... 3.. ...... Q.2 ?. !??kg ...... uw .......... \I .................... 
43793 0 ?.IN ssBE_--A!-  7440-38-2 2 2.5 mg/kg V 
!43893 - ......... 7440-38-2 J .... . .. .. 0. ....... ..A IN ..... ss40010AE ........ nRs ENlc.. .......... .... - ............... .- .. .. .-.?.. ?.8mg!Kg .2!. - ..... - .. ..- 
43993 .................................. 0- 2 IN SS40091AE ...... nPsE!!c . . . . . . . . . . . .  !440-38:2. ................. -? ....... ..-..3,9?!Y!g!kg, !.. ................................... J 
e%L-.- 0 2 IN . SS40090AE ARSENIC __I_..____. 7440-38-2 2 I--_ _?.4L!g!!!g c! J 

............. ..o ........... .. ..... ._ -. .... .................. _ ............... .. 2. ?L?rn?!kg I .. -_ .?! 
nREYc ............. _J?!?381? ..................... 2:? ......... 5:s. .%!kg .......................................... 

..?EEL-._ 0 . 2 . IN SS40094AE _. ARSENIC - 7440-38-2 ---.I-. ' -- 2 2?.2Fgl!g. ..-N ,J 
45793 : . ................ 0 ___ 2 ........ IN SS40015AE ,ARSENIC . ........... 7440-38-2 ' 3 2.6,mglkg __ . :BN 'J 
,46193 0 2' IN SS40096AE 7440-38-2 3 7.1'm9!!g :V :ARsE!!s ._________._________I_ 
_____I_-.__ 46693 4 6 IN .SS40141AE . ARSENIC ._ ̂ . 7440-38-2 : - .. 2 .. 2.2 mglkg .... .V 
:46793 ... .. 7440-38-2 .... .V ... . .... _ _ _  ......... i' ........ ._ .6!! .- SS40142AE :ARSEN!C ............................ -- ........... ----? ._ --?.?fl*g---:.. - .. -. 

4' 61N SS40143AE ARSENIC 7440-38-2 10 4.5mg/kg .N J '46893 - 
.... .__. ..................................................... .............. ................ ................. .- . . .  -. .......... . .L!.E3!/?9 .. .?E .:*? .- 2?xE..--- 0 0 FT AS00002PE ARSENIC 7440-38-2 . 0.96 mg/kg - :BW Z 

'.48395 0, . OFT AS00003PE . ARSENIC .. ._ ... 7440-38-2 ................ . 2 ........... _.I..I..-_. 1.z r?g!kg : E W L  . _ _ _  
................................. _. ......................................... ............................................................. 2.8. . .  !:?:.!g!!g.-. ........................... Y.. ._ 

iSS400393 ___-__.-_____I..__.-_̂ .. 0 .. 2 IN SS40019AE ARSENIC '7440-38-2 2 3.8:mglkg V 
SS400593 . . 0 ....... 2 IN SS40021AE ARSENIC '7440-38-2 . 2 .  3.6'.1??k.g 'V . 
sss!!?E?. -.! .............................................. 0 2'lN ._ SS40022AE . ARSENIC 7440-38-2 .... 'V ................. ........................ _. ..................................................... - ....... ? ..... .... 2.6 .r?gLkg.. ......... .... - __  _ _  

0 2 IN SS40023AE .ARSENIC ~ 7440-38-2 2.3 7.1;mglkg - S V 
-I_--.-_ SS400893 j .. 0 2.IN SS40024AE .ARSENIC ; 7440-38-2 V ............... .- .... .. -. .......... .- ............. I . ... -2 2.3!!!@9 ,.E :. 

2.2 2.2 t n e g  B .v-- 
SS401393 0 . 2 IN SS40029AE 'ARSENIC 7440-38-2 I 'V  -._.I__-. -. .--I___ ....... 22 2 . 5 2 € ? k g _ L - -  -_ 
:$s4?JE?3- -:. .... 0' ................ 2 .!N .......... :ss40!!3tAE ..... :ARSENIC ............. ._ .... 7440-38-2 - ._ -. _ -26 .. _7,5:.9!kg. iV . 

! 7440-38-2 2, 1'W-g- ;B .J-- 
SS401893 . 0, 2 IN lSS40034AE :ARSENIC i 7440-38-2 2 0.95:rnghg :B ;V 
;?S4023_93. ... ... -0, ............... -?.! !. . . .  .~.!2?%!!E% ...... '.!!E?!EC ................. '7440-38-2 . ............. .. .- 2 . 1.7mglkg _ _ _  -..-.___I .B . 'V 
'SS402593 : O! 21IN :SS40041AE :ARSENIC 17440-38-2 . 3 2.2:mgkg .B V 
iSS402793 -__----.--_--I-..-.--- 0. ' 2,IN .SS40043AE ___ 'ARSENIC __.-________ i 7440-38-2 2 2 i W - 9  e ... :L--- 
iSS402893 ~ ...... 0' .................................. 21N .SS40044AE _ ARSENIC . ................... I 7440-38-2 . 2 2.8imgkg . .... !V . 

IV ;SS402993 i 0: __ 21N Ss40045AE :ARSENIC 7440-38-2 2' 3.9imgk9 
iV is5403093 : ~ 0. _ A ! i . - - _ L S E ! E S ~ E % E E C  _744~Z-2L---A--6.5!mW-g--L 

E!??193-L ..... 0, ....... 2 - IN ......... ,SS40047AE !ARSENIC . :7440-38-2 . . I --?L t m g  2 *__ iV 
iSS403293 0: 2.IN ISS40048AE iARSENlC '7440-38-2 : 28 4.7itT9/kg 1 !V 
1SS403393 I . 0: 2 IN iSS40049AE ;ARSENIC !7440-38-2 i V 2 5 .9 !Wg-L  _____._-_..___.__. .̂. 

iV ISS403493 ~ j 0: ._ -- 21N iSS40050AE iARSENlC 17440-38-2 ; 2. 2.31mgk-g :B -- 
!2903593 j 01 2'IN iSS40051AE IARSENIC i7440-382 I 2: 24mglkg IS iV 
iSS403693 I 0 _-____- 2.IN :SS40052AE ;ARSENIC !7440-38-2 ' 2 2.31 Wg-!L--- IV 

;SS810893 : 01 3,lN iSSG010UE !ARSENIC i7440-38-2 I 10. 2.4iq/kg 1 IV 1 

IJ ! lo! 5.91 - i iV 

i7440-39-3 , 101 170imglk/k , IV 
io5393 O! 21N iSS00005AE :BARIUM !7440-39-3 I l o !  2.2!mgncg IU :V 
140093 0, 21IN ;SS4OO6OAE !BARIUM ; 7440-39-3 I 551 18Smgkg j iV ! 
_________ 57: 137!mgk/k 1 IV _ :  140293 I 0, 2ilN lSS40042AE ;BARIUM i 7440-39-3 
!40393-i-- - 0. 21lN iSS40053AE ;BARIUM j 52; 149 w-: i 
!40693 i 0 21lN ISS40057AE iBARlUM 17440-39-3 : lo !  146:mglkg . 'V 
i40793 : 0. 2ilN !Ss40058AE IBARIUM i7440-39-3 ! ,101 1101 I 7  

i4 l l 93  0: 2ilN 1SS40007AE IBARIUM . i7440-39-3 ~ 721 1 3 1 i W g  I !V 

6 IN .ss40073= ARSENIC 7440-38-2 3 1.7 mg/kg B V ___,_____---__I_ - ~ 

41593 4 
41693 0 2 IN SS40410AE ARSENIC 7440-38-2 3 V 

-__--I 

............ .. ~ i.. 3Z!gl!g -- .. 

42193 6 IN SS40012AE ARSENIC 7440-38-2 ..... ............ 
__ - 

,42593 . . . . . . . . . . . . . . . . . . . . . . . . . .  4 6 IN ._ SS40082AE . _ ........................... ARSENIC :!P40:38:2 . . . . . .  .- .............. 3 1.2 mglkg .... ...................... B !! . . . . . . . . .  

'43193 ,7440-38-2 . ................... ....... .... ................... ........... ........ .... 

-. .. - .. ......... ..-..--I... .... - - .- .. ._ ............. 
43693 4 6 IN SS40089AE ARSENIC 7440-38-2 

.I_._..______._.___. 
-44393 - -_ 2 IN SS40005AE ARSENIC 7440-38-2 .. . 
44593 0 V 
,44893 0 2 1 N L S S 4 0 0 7 0 A E - _ A R = N L  _I____ 4 4 0 - 3 8 - 2  3 5.8,mglkg - * ' V .  
............ - ... ..................... .?:!!.. ....... S?%~OO!nE 

' 

____l_l___-_-__. 

. ,47093 0 1!IN . SS40145AE - ARSENIC :7440-38-2 .. .... .lo . __ .... ._4,3-?g!!!g ........ ,: N_ .. .J . 
48195 0 0 FT AS00001PE ARSENIC 7440-38-2 . ........ .... 

.. SS400293 .. 1 0 2,lN SS40018AE ARSENIC ,7440-38-2 ......... 
_ ...._.__.__--__I___.....__-___-----------_ __ __ _I__I_____________ 

~ ___.________ :SS400793 

:Ss40!193. . .:. ............... 0 ............ 2 ................... IN .SS40027AE .ARSENIC . 7440-38-2 .. ... 3 3.2.mg/kg .......... -d ............. 
!SS401293 ' 0 2 IN .SS40028AE ,ARSENIC 7440-38-2 ' 

?3S401693 01 2 IN SS40032AE 'ARSENIC 
________-. ....I_.._________.__..._.__.....--I-- - _-_ 

.................................. I./._._ 

_. !_s*_E?--L--,..-- 0. 2:IN :SS60062WC /ARSENIC I 7440-38-2 I__- . - 2 ; 4 . 3 1 - g - _ i  :v---- __; 

/SS811193 ! 0: --- 311N iSSGOlOSJE ! A R S E N I C  17440-382 ! 101 13lmg/kg IB - 
~ 1 

0' 2' lN lSS00002AE iBARlUM i7440-394 ! 10; 1 1 6 1 3  I IV i 
3'IN iSSGOlWE IARSENIC . i7440-36-2 i 

io5193 : 0. 2'IN :SSOOOO3AE \BARIUM 
---- - __ --._ 

:V 

iv 
. i 40893-L  0' __--- 2!IN iSs4ooo4AE IBARIUM 17440-39-3 ~ 

- 140993 ' 01 2llN k3S40072AE IBARIUM i7440-394 ! io !  rmimg& I , 
141293 . I 0: 2iIN iSS40071AE. iBARlUM 17440-39-3 : 10' 9 2 . 2 9 9 .  I iV  
!41593 ; 4' 6!1N %S40073AE :BARIUM ~ 7440-39-3 101 93.71mgkg IV 
.--- - 
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7% 4 

7AE ___ 3 
,43493 _ _ _ _  ..... 0 .._?!! ........ S ~ ~ O ~ ~ ~ . . ~ . . . _ C _ H R O M I u M  . 7440-47-3 ... - 10 13.2.mglkg -_ N J 

4 6 IN SS40089AE :CHROMIUM _- 7440-47-3 10 _50.2.mg/kg--- V 
:43793 _____ ___ 0 2 IN SS40088AE CHROMIUM , '744047-3 2 26.1 mg/kg N J 
.!3893.- ..... 0 .................. - . ?. !N .. Y.. ................. 

0 2 IN SS40091AE CHROMIUM 7440-47-3 --.-_I-__ 2 4.2 mg/kg___L------_ - V ! S 9 E -  __  ____ - 
44093 0 2 IN .SS40090AE CHROMIUM '744047-3 --... . . ._ .... ... . 2 .22,.rng!!9 . ̂___ 

v 
'44393 0 ,744047-3 V 
144593 0 2 IN SS40001AE CHROMIUM ' 744047-3 V ____.I____-.__--_. ... .L? J!s_*!!g __" . 
44893 0 2 IN SS40070AE CHROMIUM 744047-3 V ............ - .......................... ....... .... .- ....................................... ...................... .? ........ ..E:.!. -?g!Kg ...... .- ..................................... .45693 . .  V . . .  .o . . . .  .?.!!..- ....... Ss40094AE.. . .  CHROM!U.!! ................ ?4_42!?:? . . . . . . . . . . . . .  !!? .......... .'2.4. !!?@kg 
45793 0 2 IN SS40015AE CHROMIUM 744047-3 10 18.7mg/kg V 
-I_ 46193 0 2 IN SS40096AE ~ CHROMIUM . __ . 744047-3 10 14.6mglkg - . v 
. 46693 - ..... .._ .. .- 6 IN ,SS40141AE CHROMIUM 744047-3 V ......... 5.- ............................... ................. .................. ................... .?. ........ 51.3 .m.g!!g ........................ ..... _ _  ............... ! S L - - Q  6 IN SS40142AE CHROMIUM 744047-3 2 28.1 mg/kg V 
,46893 . 3-.. 6 IN SS40143AE CHROMIUM 744047-3 V _--..___.-_._____I_ . ._.I________. .... .... J? LL5 .WLg  ... ..... ... /470?3 0 1 IN SS40145AE CHROMIUM 7440-47-3 V ............................................... . ._ . ._ __ ........... ......... 1-1 :L!?Y!!g .......... ....................... 

0 FT AS00001PE CHROMlUM 744047-3 15.7 mghg Z 
48295 ........... 0 744047-3 Z ........... !? .FT .......... .p_sooop_2PE. ... ~.~C!ROY~uM ...................... _. ............. .. .... 13 ,Eg!kS ............ ....... _ ....... "___ .. 

. 48395 ..................... 0 ........ 0 FT AS00003PE 'CHROMIUM ._ . 744047-3 20.6 mglkg z 
-___---I-_-. ----- 2 IN ss4001anE.-,LH!M&M I----. - 22 - . . 2 5 . 6  !!Y!!g-. . 

........... ............................ _. . . . .  ................... ?.44!?5?:3. .......................... .!e .......... .3?.F, r?g?lg .......... .................. ............ SY- 0 2 IN .SS40022AE - .CHROMIUM 744047-3 ; 10 18.9.!g/k9--- 
, SS400793 0 2 IN SS40023AE .CHROMIUM ,744047-3 2.3. 17.7 'Wkg . V ... 
SS400893 ... .._ 0 2 IN SS40024AE CHROMIUM i7440-47-3 . .................. ................................................................................ . . 2 _ !?:2!!Wk9 ......... t . ... I :v _ _ _ _  _ _ _  .. 
:SS401193 0 2.IN SS40027AE 'CHROMIUM 1744047-3 3 12.4-mgkg V 
iSs40_12 0 2 IN __..- 'SS40028AE - ... CHROMIUM 744047-3 ?11. _._ -_SA? .!!!g!!Y --. "__ __ 'V . . 

0 2 IN SS40031AE CHROMIUM 744047-3 . 2.6 13.6 mg/kg V SS401593 -__--___I--- 

SS401693 0 2ilN .SS40032AE CHROMIUM 744047-3 : 2 7.7 mg/kg V 
SS401893 ....... 0 ... 2 IN .SS40034AE ........... CHROMIUM . ,744047-3 ......... ....... .?  V ........... 4.s.rnghg-. ................................ ....... 

--5.8Eg$g -_-_____ ____ 

................ 2!N . .... ?%?!!?A! ........ CHROM!!!!. ... .......... lo. XJ!!Y!k3 -.__ 
:SS402893 0 2 IN SS40044AE CHROMIUM 10. 48.4img/kg 'V 744047-3 ' I-_______ - ____________ 
'SS402993 --.._.._..._.........-I.__ 0 . 2 IN " . SS40045AE CHROMIUM 744047-3 ! 10 19.7mg/kg 'V 
!ss4o?!()E)3 ..................... 0 .- . 2 IN SS40046AE CHROMIUM 7440-47-3 V ............................... -. ........... - _. .... . 2E- ......... !!?I mgw.-. .. .. .. . 
.SS403193 __ 0 21lN :SS40047AE ____ CHROMIUM _ _  '744047-3 , 10 23.limfig .V 
SS403293 0 2ilN SS40048AE CHROMIUM 7440-47-3 ! 10 _2z.S!irng/kg :V 

.SS403393 . ...................................... 0 ._ ......... 2 IN ...... iSS40049AE - . CHROMIUM 744J-47-3 ! .V ............. ____ .... -__._.!e 2?s?!g!!g_ ___ -!-_ - __ : 
;v--..-.-- 

- SS?I03693 - ............... 0 i7440-47-3 IV .......... .-?..!I?. - ........ .SS40052AE.. ... .CHROMRIY ........ . ..__lo. 2L!.!!?@.S 
.SS606292 . 0 I 2'lN SS60062WC :CHROMIUM ___ 1744847-3 2' 
:SS620292 : 0 - 2 IN _______.___ .ss60202wc .~NROMIUM ______l___l :744M7-3 I .-__ 2 0 . 9 4 i - g ! U  ______..- ,J __ 
iSS810893 0' ... ....... 31N I. 'SSGOlOUE __ I :CHROMIUM .. -._..I ee.__i 101 ._.._5_:41@-9 _ _ _  !J 
lSsal1193 0' 3,lN iSSG0105JE !CHROMIUM '7440-47-3 : 10. 15imgn(g ~ :V 
SD3-'___----_-.-'---____ 0 31lN ISSGOlWE 'CHROMIUM '7440-47-3 j 10; '0.4mg/kg__ ..__.-_____I: ;v 
?E?!??? -.! .- !L - ?.i!! I744C-48-4 10: 7.1img/kg lB 1v . 1sS00002AE _.__. CS!!!!!2___. ..._I._,..._. .I___..___.___ .- _____.____il - 

'jot5393 ' ---___ 0; %IN !SS00005AE -COBALT -- i7440-48-4 ' 101 2.21mg/kg :U !V 
&!E?!?? I-..I.-_ L..-. ... 01 2tIN iSS4006OAE l_l iCOBALT . i7440-484 ! 14 7.71mgnCg __ B .v _ _ _ /  
,40293 j 01 21lN !SS40042AE 'COBALT i 7440-484 : 14: 91 *g ;B iV 
r40393 _______ 0' 21N iSS40053AE .COBALT 17440-484 13; 9.4im3kg IB iV 
E F L ~ - . J L  - - E ! - . - S s ! ? i C O B A L T  i L + ~ _ - 1 o i . - 4 . 6 / & . ~ X ~ - - i  IV 
i40793 ; 0' 2jlN ISS40058AE ;COBALT i744O-qE-4 : 10' 5.3imglkB IB :V 
;#a93 t 0. 2:IN (SS40004AE ~ !COBALT 1744C-48-4 ! 12.li 7 . l I f n ~ k q  IB iV 

i 0, _._._____ i744C-48-4 ! 10' 3L!.-g-.-!! __ __--: IV  
21N lSS40007AE ICOBALT 17440-484 : 18: 8.6;- IB iV I 

141293 ! Oi 2iIN 1SsQM)'IlAE [COBALT 17440464 i lo !  S.8ImglkB 16 bV 
id1593 1 4i.. 6lIN ISS40073AE !COBALT 17440464 1 lo! S.8i-fn- iB  iV 
r41693 i 01 2!IN !SS40410AE !COBALT 17440-484 ! 13: 10.S:mglkB iB  1V . ,  
i41793 I 01 2iIN isS40077AE !COBALT !7440464 I l l i  s.etIngk!J ' B  ;V I 
i41993 ! 01 21IN lSS40009AE !COBALT 17440464 1 121 4.31mg& iB iV i 
I42093 I 0: 2ilN !SS40480AE ICOBALT '7440464 ; 101 z.rjIngk!J iu iV 
142193 4: 6llN /SS40012A€ !COBALT 17440464 I 101 4.2imglkg IB IV 

4 142293 ! Oi 21IN 1SS40078AE ICOBALT 17440-484 I 101 8.8lmglkB !B 
42393 ; 0; 2ilN iSS40079AE !COBALT 17440-484 ! 1li 5.91nglkg iB !V 

i 161 71 m@g IB 
142993 i 01 21IN iss4M)56AE /COBALT 1744048-4 I l l i  2.3rngnce tu !V 
143193 ! 0; 2iIN !sS400&4AE /COBALT 1744048-4 I l l !  5.2;mglkB 18 jV I 

17440-484 i 10i 5.1imgkg iB !V-..-L 
i-93 i Oi 2iIN - !sS40086AE [COBALT 17440-48-4 i 101 . 4.41nrg/kg iB !V 

,43693 
__ . .______ _ - ........... -._I-. - -_- __ _ __ ._ __ .. __ ..... 

. ssS!Eon!. - ~.CHE.9!!.Y.Y.. ........ .: ... :??%!?? . .......... 2 ......... .?::?:-W!g.- ...... .:. .... - ... 

......................... -. ..... .?.I!. ........ .:.ss4PoE-.- .... ,C!KO!!U.Y. ............. . .................... __. ..-? ........... 14L!!!g!% .................. -. - ... _._ ............... 

. ................................. 
-_--_______.__-_I__ - - .- 

.._..----I...- ___-.-__-__ ._----.-.-..-.-__-__-._.I__- - .. .. 

-_-_-~--I-I__ -I.-__ ~ 

48195 0. -..I-.--.- .- 

......................... ._ __  ._ .......... ............................. 
.SS400293 0 744047-3 V 

V 
V 

.SS400393 ._ _- _. 0 _ 2'IN ___ SS40019AE CHROMIUM 744047-3 
SS400593 . ___. 0 2 IN SS40021AE CHROMIUM 

.v 

... ... .............. . .. ..... ... .... ....... ..... ._.. __ 10. 25.5 E.!g... __l_l____. ._ 

..-I_- 

.__----------I-----I ___ - I_ 

is??!??? : ............ 0 . 2:IN .. :SS40029AE ... CHROMIUM . 744047-3 . ' .. ?,?. _1?,3_.gLkg ........ .............. v,. ...................... 
--____- -. -___._-__-_._l_._l 

..--_-.-------.--.-----.-.._----.-..-..-.........._..-___-._.._.I - _ .__.___.___"._.___.I_____.____. 

2 ,V 
:V 
:V 

_----I----_ 0 2jlN SS40039AE 'CHROMIUM __ --- ,744047-3 

0 ,7440-47-3 

'.SS402393 
.. .... ... . ... 0 - 2 IN -.- SS40041AE .- - CHROMIUM 7440-47-3 3 - -. __ __92!!Y!!9 

..--.---_I____-_____._I.-___.____._" -. _ _  

-----..-I---.----..- - ___ 

3%?!9L.-..-- 0 2 IN +SS40050AE CHROMIUM '744047-3 ' 10. 12.5;mgkg ' 
:SS403593 ___ 0 2.IN :SS40051AE _____ CHROMIUM .7440-47-3 ; 10: - - ~  9.51mgkg --.I'-I--'------ IV 

J __- 5! mgkg 

----_ 
. 

:05193 , 0: 21N ;ssoMx)3AE 'COBALT i7440-484 I 101 6.llmgnCg iB iV 
- - 

- _ _ _ ~  

'V 

142593 I 41 611N !sS40082AE ICOBALT 17440464 I 101 4.711?1& iB IV 
142693 1 0; 211N iSS40080AE . ;COBALT 17440464 i 

i43393 ! 41 - 61IN isS40087AE ICOBALT 

w .  . , 
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,43793 0 2 IN SS40088AE COBALT 7440454 ................. 
,43593 __ 0 2 IN SS40010AE - COBALT . 7440454 -....-_12 9.1z@g--E v ............................ ._ . _ _  .. ..... ........ _ ................. 1.2- .......... 2.7 .!.!!3!!g.. ....... ...... -. .!! .... - - .... ... 

,43993 0 21N SS40091AE COBALT 7440484 11. 2.7 mglkg B V 
,44093 0 21N SS40090AE COBALT 7440484 12 7.9 mglkg B V 

0 2 IN SS40005AE -.G!C!T-.--~ 11 3 . 5 E * g - - _ B  ---_-__I. V . ,44393 ___ 
,44593 0 11 V ...... .... _. .. ......... .._.?IN ?2??E!!! ..... C0SKT.- ........ 7440-48-4 ... ..- - ... 9.4 wkg-.. 0 .  - .... ....... 
44893. .. _. .......... ......................... -_ .. - - ___ .................. .- :---.I?-. ... __. -?:4 mgkg  .. .B. .............. !! -. 
,45693 0 2 IN SS40094AE COBALT 7440484 10 6 mglkg B V 
45793 0 2 IN SS40015AE COBALT 7440454 V .............. ..... ................ .- .. ..... ..... _ . .. ... ... . .-!:2W!g . ................... .... 
46193 0 2 IN SS40096AE COBALT 744045-4 V ..._.._ ............ ......... ......... .__ . . . . . . . . . .  . :!.O .......... x m S / l i g  .... 8_ . . . .  ........................ 
46693 4 61N SS40141AE COBALT 7440454 10 3.4 mglkg B V 
46793 4 61N SS401424E COBALT 7440454 V . .. ._ .......... - ....... ..I!?.-. . .  417.!!!g!!Lg ..... !? _ _ _  
46593 6 IN SS40143AE COBALT 7440454 V _ ..................... 4 . .  ................................... -50. . . . . .  624 mg!kg ..  .E.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
47093 0 1 IN SS40145AE COBALT 7440454 .. V . _ ....... __ . 50 .-x! Eg!Q ....... E.-- . 

0 7440484 z .'48 195 . OFT .......... 3E!!?LOL?E_L@..!L- ....... . 4:.3!W!g ... E 
!a?@?_ - .................... 0 ........... .OFT .... n3E!??PE ....... ;_co?nCT ... . . . . . . . . . .  ..?440-28-4 . . . . . . . . . .  . . . . . .  4..!!!9!?9 . . . . .  .?.. ............. .z ................. 
:48395 0 O F T  AS00003PE COBALT 7440454 4.1mglkg B z 
SS400293 0 21N SS40015AE COBALT 744045-4 .v .... -_ ..... .... ...--...-̂--..-.-I...- __ ... ....... 1 4 . L .  ... ._.%?-W!K9 F! ............ ... -.. . 'S6400393 0 744045-4 ' V  ........... .... ? !!! ...... ..SS!!01"% .... .CO!?!!LT.. . . . . . . . . . . . . .  ................. ,I!. ............ !?:? !!-!s!kg. .... .! ...................................... 

. SS400593 0 2 IN iSS40021AE COBALT 7440454 4.1!!!9%--.8 V e!!?!!? 0 .....- 2 .. IN SS40022AE 'COBALT 744045-4 V .__ .. - -A  lo .... 4.6mg!!(g 6. __ . 
$5400793 74404?f! . . . . . . . . . . .  JG. ....... .6.21?9!!9 .. .- . . E .  .. ...................................... V .... ..................... P... .. -. . .2..!!!.". ..... SS40!.?!E ... C O P S T  . . . . . . . .  . ....... 
SS400593 0 21N SS40024AE COj_&T 744045-4 13 5.7mglkg 'B V 

SS401193 0 2 IN SS40027AE ;COBALT 7 4 4 0 4 5 4 14: 8.2 mg/kg B :V 
SS4P_129?. ...... __ ......... 9 .............. .? !.! ........... Ss40028!E_..~. .LCSFALT .... -. - I ... ......... JL? __.. .... ..L3.-*?9 .... L!?.. .... - . - . . 2 
. SS401393 0' 2 IN SS40029AE .COBALT 7 4 4 0 -4 5 4 14.5' 6.4'mglkg B V 
'SS401593 0 2 IN SS40031AE :COBALT 7440454 :V .__ ......... .. ..-.-. .......... .......... .......... . -. _I.-. 12.9. I..__ .S:9_W_Q. _.E .- 
SS401693 ! 0 2 IN SS40032AE *COBALT 7 4 4 0 -4 5 4 ' 11' V ... _. .............. ....................................... ............. .. .2-tflsn(g .......... u .............. .. : 

!SS401893 ' 0 21N SS40034AE COBALT 744045-4 11; 7.2 mgkg B V 
SS402393 0 21N SS40039AE COBALT V 

'58402593 0 7440454 V ._ .............. ...... . . . . . . . .  2 !N ......... .ss4qo41AE ..... ._c_q?ALT. ........................................... ............. 33' ............. ?:?-!!!?!Kg ........... i E.. ............. .. . ... 
21N SS40043AE COBALT 10 5.4mglkg 'B .V SS402793--? .- _________ L4- - - - 

:SS402893 ' 0 . V __ - __ ........ .............. .*..! N... .... S ! E ? ? A E  -. .. .coBAL?. _ _  ............. .-74?!3?5. .......... - ..... 1% _. .._?&.-9!% - __ B. - _i 
SS402993 0 2 IN .SS40045AE 'COBALT 7440484 .......... V .................... - .................................... _. .... .- .................... ...................... ..... - ...... !E-_. ... ,__6:6_Wkg. E. ..................... . . . - 

0 2 IN SS40046AE 'COBALT 7440454 10 'V  .SS403093 __ l_l___._____- -3LWk9  
:SS403193 0 7440484 'V . .. 2 .!!. I ..:s_%!047!% ..... .cosnlr ................ _ ........................ .. ..!P. !:?..wLg" B-.. .. 
SS403293 0 2 IN .SS40045AE #COBALT 7440454 ... 10 6.4 mglkg B .......... !V 
.SS403393 0 2. IN SS40049AE COBALT 7440-45-4 ,V 
,ss403493 ._ 0 2 IN :SS40050AE . .COBALT .. ,7440454 10 7.9mglkg .B . J 
!?E%K?. . ' 0  ............ 2,IN . SS40051AE :COBALT 87440484 .J ............................. ..... _ .... .......... ...................... .!? ...... ?:?mg!kg ......... .:!... .......... ............... i s s E  0 2 IN lSS40052AE _-__ :COBALT 7440484 10. 9.7;mglkg B J 
iS@.E???_ ....... 0 ............ 2_ !!! 7440454 10 6..Smg/kg B .V .... -.-?2~XWL--iCOS%!- . ___ - __________.______ 1 
ISS620292 0 2 IN 'SS60202WC COBALT 7440454 : :V ............................ .-_ .......... . _. L!.!!Lgl!g..- FL 

- 0  3'IN 'SSGOlOZJE ,COBALT' i7440-584 50 3.2-g ,B V 
.SS811193 - . 0 31N ,SSGOlOSJE COBALT 7440454 :V _..__.__ . 52 -_1.5,mg/kg---B 

'iSS811493 __.__ . '  0 . 3'1N ...... SSGOlOBJE . -_..-I ...... COBALT :7440-454 . ..... IV ___I_._.. 50 5.7.-?!9 :.!? .___.__._._._____l.._.__.l.l., 
10; 27.5mg/kg !V ; 
10. 10.Smglkg I :v _--: '~%z!L-i ___I 

140093 0 2' IN ! SS40060AE j COPPER 17440-50-8 ~ 71 16.limgkg , jV 

(40393 , 0 2 IN 'SS40053AE I COPPER :744050-8 ~ 6, 12.4 W k g  iV 
,40693 : 0. 2 IN :SS40057AE ;COPPER '7440-50-8 ', 10: 6.5'm9'-/ 86 J 

i7440503-8 I 101 7.4;mgJg- IB .____ __ '40193 - __ 
(40883 -1 _____ 3 . . L??! . . ~ ~ ~ ~ ! - . . ~ ! ! ? ! ? ~ !  '?.a%??&-L %..--!&?!@'kQ.__1______._____.__.~ iv 
i40993 i 0' 2.IN iSS40072AE !COPPER 17440-50-8 I 10; 8.8lWkg ! iJ I 
i41193 I 0 ,  PIN ISS40007AE -;COPPER :7440-50-8 i_ 9 ll.firr@cg 1 :v --_I 

IJ ! .Yz!!-i  0 2'IN ._.__II_________ lSS40071AE \COPPER L744?+-_1__..___ 2; s.s;msncs---:B I 
lo !  79.7;mkg i 1V 

pJ ! 
141503 I 4i 6ilN ISS40073AE iCOPPER 17440-50-8 i 
141693 I 

'41993 I 0' 21N 1SS40009AE !COPPER 1744050-8 ! 6 18.7; k I iV 

_._____I_.__._ . . . .  . . - - 
.................... . .......... _._ 

0 21N SS40070AE COBALT 7440-45-4 ................. ... .. . ............... 
__._..__I --__ . -. . 

_- ____.._._̂ __._.__-_.I." ____ _.__--__-..._-.-...I -- 

. . . . .  - .. ................ - . . . . . . . . . . . . . . . . . . . .  
' 

~ __I.__..__.__ _.-_..___.__.__-._l-__i__ 

-___- _____._______I_.__-- 
.._._.__....._...__...-............__......._._.._..____...............__._..._...._.._._._.__._I__.___.......____._._...._._ . 

7 4 4 0 4 5 4 'V  

-. _-_________.-___.______.____.________-----.I---- 
' 

____._I__- ~ ._I_--_---- __ ____ ___I-_ ~ 

_ .- .......... - ..... ............... 74E?R+, . . . .  ._ ...... 1L ... - . 2.7 E W  E... ....... . 

' 

... -. .......... .................................................. .............. ............... .................... ................. .- __ .............I ._ ...... - ..... . 
....__I_.__.. __ 10 9 . 3 @ g - - B  ____ 

.-_._____.I _ __ ..-_-I-...__I_  ̂

..._I_ -_I------.--- - I----------..- 

-_____-.I_--______ _-_-.---I- -- ,SS810893 

- ~ 7440-50-8 : _I_.- 0 2'lN .SSOOOO24E 'COPPER 
:7440-50-8 L -.-- 0 2 IN :SS00003AE !COPPER 

!05093 

:E!!?--;. ___..__I.. 0 2:IN "_ ISSOOOO5AE !COPPER _ -2!%!S?!?s.-.L-.. rol. 2.2!!@!!9 &J i 
iv ' :40293-.-- 0 _?IN_;SS40042AE--.LGq!?&_R_ ,7440-50-8 , .-_L Il. l imglkg-2 ! 

.. iV ... ....... 

......... .... ... ......... .....-._._.._...._..I......._.___-I_. - "_ 

.J 0' 21N ;SS40058AE .COPPER 

Oi 2!IN ISS404lOAE ICOPPER 1744060-8 ! 71 17.4/mgkg i 
~ I ~ E . - - _ L - - _ O _ I _  21lN rSS40077AE ICWPER 244050-8 1 ________ 6. l S 2 ~ m g k g  ; iv .---: 
:42193 ~ i ~ 4 ~ 61lN !SS400124E ICOPPER-- :7440504 ! 1 o 3 i 4 . 7 i m g l k g -  1 
:42293 j 0: ZilN iSS40078AE iCOPPER i744050-8 i 10: is.smg/kg : 

14pe3_+' -_-._-I.- 
142693 I 01 2! INSS40080AE !COPPER 1744050-8 I 8; l lS;mg/kg ! :V 

? 
!442993 i 0;  ZllN 1SS40058AE iCOPPER 17440-504 I 6. 20.5!--' !V 

-j 

!7440504 1 101 So'Wik I :v -_--.--; 143693 _!"_"! ._____._-_____-- 

142093 ~ o--- 21IN iSS4048OAE !COPPER i744050-8 ! S l l . 4 i G k  ! IV 

i42593 4.4i- 61lN 1SS40082AE 1 ICOPPER At , 

IT---- 
iV 

O! ZllN ISS40079AE iCOPPER 17440504 I 5. 42.71 

_- 
!43193 ! 0;  ZilN lSS40084AE ;COPPER 
143393 i 4; , 6llN 1SS40087AE ICOPPER 101 13.81 iV 

!V 143493 1 0.  21 IN ISS4008BAE I COPPER i744050-8 i 10' 8 . 6 ' m g  

:V i43793 I 01 2:IN lSS40088AE !COPPER 17440508 I 6' 21.2Img/kQ .I 

, .  

61lN 1SS40089AE ICOPPER 

10 



-! 

---? 
,43683 I 41 6ilN ]SS40089AE IIRON !7439468 1 201 lOsoo!m@g I !V 
43793 ! 01 2llN lsS40088AE IIRON 17439-89-6 I 23' 104oOjmglke IE ;J 

!V 
I )  

! 

11 



.. ._ ... ... ._ . ........... - ._ ..... ........... _ .. _ _  ... 
44393 7439-89-6 23 loso0 m m g  .- v - ............. 0.. ......... Z! N.. ..... Ss40_q~AE ..... .!R?!i .............. .......... ......... .. ................ ....... .... .......... 
44593 0 21N SS40001AE IRON 7439-89-6 22 15200rng/kg - - V 

......................... ... _.-.____._.._._.~__._..._.-._.-~~I.-~.--~..~~ 29-_176oo.-w!!g . .  - ............... .!L. .... .- . 
. .. 45693 7439-89-6 V _ . ........... !? . . . .  .?.!N ...... SS!??94AE._. . .!EO>. . ................ ....................... .... ??!?! flSLg-. ................................... _ . . .  .... 

2 IN ~ S S 4 0 0 1 5 A E - - - . ! !  7439-89-6 20 17300 mglkg V 

...................... ............. ...... . . -. . __ ... __ ...... ...... ... .. - . ??- .... _157oo!!!!m- ........ ............................. 

.................................. .6 !!. ..... SS!?!!.! 1.K.. . .!RON_-. ................... ..... ...... . . .  -. .... .-2o .. 12500 29!kg.. ..... .... I.. .... - .... _. .. ..... 
46793 . 4 61N SS40142AE IRON V ._.__. .___ L43989S 10 X49..!!!9!!9 - .. 468?3-_ .................. ..! 61N SS40143AE -. .- IRON Z!??-s?-s ..I!?!! .1?7E !!!gEg.-. -. ........................ V 

1. IN .ssirp!45nc.. . lRoN ........ - V "093. ................. !? . . . .  - . . . . . . . . .  7439-89" . . . . . . . . . . . . . . .  1.00.. ... .!3400 ?!@kg. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....... 48395 0 OFT AS00003PE IRON 7439-89-6 ....... .-. ......... ._ . ............ .. - ......... - ............................... . ..................... : .!.22??.plgLkg ...................... .z.. ........ 
SS400293 0 21N SS40018AE IRON 7439-89-6 28.5 18300 mglkg V 

. SS400393 .. p. ...... ?_'N _ss_4oo!snE ..... .!RON-.- .. . . . . . .  ......... 7439-896 ........ ?P .V ......... 14100.mg!!(g ...................... .. 
. $S400593.. . . . . . . . . . . . . . . . . . .  2 !!! ....... SS4?02!!E. . . .  !!?OF! . . . . . . . . . . . . . .  .?4?Q+9? ............. - .. .?O ... .-.!.!_3PO_mg!kg.. .................. .:v. .................... 
S S 4 0 0 6 9 3 0 21N SS40022AE . IRON 7439-89-6 20--10600mg!kg V 

. 'SS400793 ..? !N ......... ?S40023AE ..... !E !?E... 7439-89-6 V . . . . . . . . . . . . . . . . .  - . ................ ..2313_ ...... !p.?oo rn$N ..................... - ................ 
...... ...... . -. ... ?.. ........... .? 9.. ...... .sS4oP??p_E -!RON ...... . . . . . . . . . .  ................... ..?6 ..... ._!?_0_9P..!!Y!kg-.. ................................................. 

0 21N SS40027AE IRON 7439-89-6 28 16200mg/kg V SS401193 ________.____-.._____I_____._.._._______.-~-. I . ___---__._I..__-______.______ _. 
.SS401293 _. .. 0 ......... 21N ... SS40028AE IRON 7439-89-6 V '  .... ._ ....................... .......................... .... -. - _-.-22:4_ L!?..?LrY!& ............. ..... . _ _ _  . 
ss40!393.,. ................ .!! . . . . . . .  .?.!E ........ s_se?O???E ... .!!RON ...... ........ ...................... -. ?!:9 14!!?P..?lg!kg.. ....................... ....................... 

' SS401593 0 2 IN SS40031AE IRON 7439-89-6 25.9 13300mglkg . :V 
SS401693 . . 0 ........ 21N SS40032AE IRON ..... 7439-89-6 . .V ._._ __I_ 4 0 1 0 E g z g  .... ...... - ... .-..: 
SS4P!!?? _. 0 ..2.!!.- ....... ,IS.~!O.?.AE !RON_ ................ 7439-89-6 ._. 22 !!sa!!g ..!.!!.---. 
SS402393 0 2 IN 'SS40039AE ,IRON 7439-89-6 23  ____ 5280mglkg - V 
'S?S5! 0 ........ 21N .SS40041AE IRON - 7439-89-6 ' .v .............. ...--?L _233!Eg/Ag--- 
.. SS402793 _ _  ... . ....... 0 . 21N SS40043AE 'IRON 7439-89-6 :V ..................... .. ... ............................................................................. ............. 20 ...... ?J!!!.Y!kg ....... _ _  .............. .... .......... .. 
SS402893 0 2,IN :SS40044AE IRON 7439-89-6 20 12100,mg/kg -V  
SS402993 0 S40045AE IRON .V ...._.__........_I._. ..... .. . . . .  ---I ... - ... - 22.. - .-!.390 
. SS403093 .. ' ,.!? .......... :.. . .  .!ssPoO4snE. !RON. ..................... 3. 2ooo . .  .- ....... __ ................ :v .. - .. 
SS403193 0 SS40047AE IRON 7439-89-6 20 190003 :V mglkg 
SS403293 ..... 0 ............ 21N 'SS40048AE IRON 7439-89-6 'V - _. .-- _. ... .... 2!..-255!%!!!$!?3 . -. . ss403393.. ....................................... 0 ?.!! .......... ss4e?49nF... .... .!RON. 7?3.?-8?.? .?O !?5?01.*kg. :V 

.SS403493 0 2 IN .SS40050AE IRON 7439-89-6 20 16900 mglkg .V 
'SS403593 0 ........... 2 IN _. ....... SS40051AE ... IRON ........... I 7 4 3 9 -8 9 -6 ....... .._.?_o..- -123oO.!!v!!!g ....... .. ._ :V ... -. . _. .._ - 

............................................... . __. ............................................. ..... -. ......................... .?? ............ ?7900 ._mg!kg ........................ !\( .................... 
'SS606292 ........................................................ 22.- -2%?!? mg5g ...__I__ 
SS620292 0 ... 2 IN . SS60202WC IRON . . 7439-89-6 - V  ---___,~I-__._. - ._ _. .- -. ......... _ _  . .. 20.. - _. SosO-wLg .... . :?!%?2!sP? 0 7439-89-6 ....................................... .I! ....... 'SSGO1(I?JE ...... :.!?ON ................... ........... .................. !.(IO .... z91o'.!!!g!kg-.: .......................... ..:Y ......... ._ ........ -. 
'SS811193 0 31N SSGOlOSJE IRON I 7439-89-6 __ 100 479omgzg V ! _ _  
SS811493 _ _  0 3 IN .SSGOlOBJE 'IRON __-. - _._.-________._'EL-.. 7439-89-6 .137oogEg  ' V  .._- 
05093 .............................. 0. 21N .. iSS00002AE LEAD i7439-92-1 2 .J -. - - ._ .......... ...... .. . . ................ . .- .... .- . .- -E .w!9 . . .!.. . -. ....... . ..... - ... .-: 

0 2 IN SS00003AE .LEAD 7439-92-1 2 9 . w k g  ,J .N 'm193 _-_-.__I_- 
.____I_.-._.___.______.__I._ 2 - 2  22.6:w!g S !  

4.0093 ... 0 2 IN SS40060AE :LEAD :7439-92-1 'J  _-  ................ -_ .. .... ......... ... 2 4 2 m z g . -  _-E ..I.__. .. 
. ' - 40293 0. .~ 2 IN 'SS40042AE LEAD '7439-92-1 1 11.3-w.!!!g-sN_ .J -' 

40393 0 2 IN SS40053AE LEAD :7439-92-1 . 1 ____ 20.4jmg/kg - * .J . 
.!0693 . - .... ..... 2' !! ........ -.3%!E?E .... ..:.L.EG. - __ .................... 7439-92-1 ! - . .2 32.?.mglkg_. . ... _ ....... _____:  
140793 1 0 2,lN SS40058AE 'LEAD :7439-92-1 21 25.5:mg/k-g :V 

. 440993 . 0 21N ..... !SS40072AE :LEAD . '7439-92-1 ..... iV ........................................ _. ._..___..._.____._i_ .._._I.______._. .I ..-2 !L9&9.-. .-s ............ ....... 
. . i41193 0 25IN :SS40007AE 'LIjAD ' 7439-92-1 1 24.9 mg/kg :* :J 

, 4 1 2 9 3  0. 2,lN ~ -_-- :SS40071AE 'LEAD -. , 7 4 3 9 - 9 2 - 1  2 2 7 9 ! ! 9 - -  s __ :V - 
44f693 I 0. 2'IN iSS4041OAE ILEAD i7439-92-1 ~ ' 1: 1 6 . 4 i t n p k ~  tv 

. 141793 1 0. 2'IN :SS40077AE :LEAD :7439-92-1 I 1 19.71WL9A-..---- iJ 
. ' * 9 L . . i _ .  0. 21IN _______ iSS40009AE .LEAD i7439-92-1 1: 5.91mglkg __ .N _-. :J 
:42093 i 0 21IN :SS40480AE :LEAD i7439-92-1 ; 11 3.8lmgnCg :N 1J i 

t-Z?-__i Oi 21IN 'SS40078AE !LEAD ,7439-92-1 ____ 2, 7.7iW_--N--.-.---.- iJ 
:42393 0' 2iIN iSS40079AE 'LEAD 17439-92-1 ! l! 14lfIlgkg :SN iJ 

6!IN iSS40082AE -,L $7439-92-1 ! 2' 6.3'mglk-g~- ~ iV 
iJ I , 

!42993 i O! 2iIN :SS40056AE !LEAD !7439-92-1 i 11 7 . 5 ! W g  IN IJ ! 

143493 i 01 2!IN :SS40086AE ILEAD 7439-92-1 2 4 . 3 t n p g  :N IJ 

j43793 i 01 2iIN jSS40088AE -/LEAD I_ 17439-92-1 1 0.5 '0.7iW-9 iV I 
r a g 3  ! Oi 2jlN !SS4OOlOAE ILEAD 17439-92-1 I l! 14.2t"Igkg !* iJ t 

!43993 i 01 2!IN iSS4009lAE :LEAD !7439-92-1 I 1. 7 . 7 ; W g  ' *  iJ ; 

- - __ - __ ._.____.__..__-___._. I -_-~ ---I_- 

:44893 0 21N SS40070AE IRON 7439-896 

45793 0 
46193 0 21N SS40096AE IRON 7 4 3 9 -8 9 -6 V 
46693 4 7439-89-6 V 

_-I----.--.._- ~ - ---I__-_. __ _ 

............................. ....... ......... .. .......... .. ....... ......... ....... 

48195 0 OFT ASOOOOlPE IRON 7439-89-6 Z 
48295 0 OFT AS00002PE IRON 7439-89-6 

.__.__._-_-.-..-.--I- . 1!_1oo/g!Lg - 
. . . . . .  . .  ............... ............... -__ .___I 822  E?%., ........... .. -? .. 

__ ...._._____...._.__._.___.___.__--__I...._I_.._.._._...-___-.-----.--..-- . _.--_ ................ 

0 

SS400893 7439-896 v 

7 4 3 9 -8 9 -6 V 

___-__ - ______.__I___ -_-.-_-.-.-_.-_-_-I_--- ___ 

... ... .............. .......................... 
____._- 

---__I_._._____.__..______.._.___.. __ - _..._..._.-.._.....-I.._______. 
...... ....................... 

_.-___I________.___l_l__._- __________. __ I______-__. 

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  ............ . . . . . . . . . . . . . .  ........ .......... 
---..-_-.--.I---.-----I--.---..--.--.-..-.--.--.-.--I_.---.I--._.- . - -_ ...-.l---.ll-.---__-. 

lSs403693 0 2 IN SS40052AE IRON 7439-89-6 
0 2 IN SS60062WC IRON 7439-89-6 V 

l__-l__.__-_._ 

.io5393--. 0 2 IN 6S00005AE 'LEAD '7439-92-1 .J 

---.----.-.I---.-..--...------ 
:V 

7439-92-1 .V __ . 1.2 1 5 . 2 - 9  40893 ' ' 0 2'IN .SS40004AE LEAD 

: 

., :a1593 ~__I_~__-.___._I_^_____.._._________-.____.____.__. : 4' 61N iSS40073AE iLEAD 7439-92-1 1'5.4-*2! _-_.I_ . ;J ! 

-, 

i42193 4; 6 1 l ~ ! S S 4 0 0 1 2 A E  :LEAD i7439-92-1 i 2, 7.5;Ill@kg 1s iV i 
-, . 

4' -. :42593 ~ 

;42693 .! 01 2iIN /SS4008OAE i W  !7439-92-1 I 1: 1 5 . 2 : W g  

!43193 ! 0; 21N !SS40084AE iLEAD 17439-92-1 1: 11.4lfng/kg '. i J-4 143363_~1_~_~___61___iSs40087AEllEAD ....__.__._I_.._..__.___-____ '7439-92-1 i 2 e.4mgkg - .______I__...__.____---.- .s IV i 

. '43893 i 41 6'IN iSS40089AE ILEAD __ i7439-92-1 . 2 9.4:tnp-Q-!>---.- 'V -____-; 

i44093- _L-oi l?.*-_lSs?E!!?E._-flEAD--- - ,7433-92-1 _I-.-.-. 1: 7.9fng/kg__-"______ 'J---.--; 

. .  

:a393 ; O! 2IIN SS4O005AE :LEAD i7439-92-1 ! 1 72.4.Wkg- ~ SN .J  

12 



13 



14 



i 
15 



16 



17 



: ... 
. .., 

. . /  . . .  -: / 
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... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- ............................................. ............................. ............ 7 .  ................ .................. 
J 

40093 0 2 IN SS40060AE SELENIUM '778249-2 V 

_g-LW! ________ __ ,051 93 0 ~ 2 I!!! ,ssoooo3nE_SECLNKM I--__ 
'05393 ._ . 0 2 IN .SS00005AE SELENIUM ~ 8 2 - 4 9 - 2  ............. . .  ^ ..... . -2 ".--0!fmg!!!g UW 2! 

...................................................... _ ....... . ...-... .......................................... ......... I... ...... ..-!??? .!!!$!A9 .. . ...... 
I__.__-. 40293 0 2 IN SS40042AE SELENIUM ! 7782-49-2 ' 1 0.57:mgkg - ---_ U J 

... . 0 2 IN SS40053AE SELENIUM 7782-49-2 ;J .._______._....._-__....._.._._..__1___.^_^r_.-...-...-.I.._.... . 1 !G52m3!kg9__-.UN . .._ 
.... . ... 0. ...... ...?_ !! SS4!Ez... SELECI!UYL 2 .  o:zs:m.?!!g. .uN :J ._ 
__.._l__l_~___-__...I _ l l _ _ ~ . ~ _ _ l _ _ _ ~  2 -_0 .67 .mg /kg - -UF~-?  

........ 0 ...... _. 2 IN SS40004AE :SELENIUM 7782-49-2 .V . L?-.- -_0.4!?w!!g .___.I LJ ... 

2 __ - 

______ 
778249-2 . ........ ....... ................ . ..... ....... ... .................................. 

:40793 0 2 IN SS40058AE SELENIUM '778249-2 

,40993 ............ 0 2 IN .SS40072AE SELENIUM J ....... __ .... - . . . . . . . . . . . . .  :?7????:? ................. -. ... 2.. ......... O:!!i."s?1g ........ U!. ............................ 
,41193 0 2 IN SS40007AE 7782-49-2 2 0.72:mg/kg ,UN J .SELENIUM I_.__.__-.-.--....-_--- - _ _ _ _ _ ~  
:41293 0 . ...... 2 IN 1SS40071AE . SELENIUM 7782-49-2 2 0.61rngkg UN J 
e!5% 7782-49-2 ............. 4. ....... :.. . !?.I!! ......... :ssPoor?nE ....... SELENIUM-.. ......... .................... 2 .Pr4?LFg!!!g.... ..... .:.F ._............I.. J .... . .  

.4 1693 0 2 IN .SS40410AE SELENIUM 778249-2 1 0.53;mgkg 'U .V 
41793 ..... ..- _. . 0 2 IN .SS40077AE . SELENIUM . _ _  ............... 7782-49-2 J - -. ............. ....A .. .e!? m$!kg ... ... .: U!. . ......... ...I__.___.____ .. I ... 

:41993 0 .. - .  2 IN .................. 'SS40009AE SELENIUM '7782-49-2 V __ ...... ^ .. !........I !:'EF!$!!g... ...... u ...................................... .. 
,42093 0 21N :SS40480AE SELENIUM 7782-49-2 1 0 . 4 1 i m g f i 9 1 - _ _ . _ _ _  v 
,42193 4' 6.IN ...... :SS40012AE .SELENIUM I 7782-49-2 2 0.421mgkg U V 

.................................. ?_IN :.SS40078AE .. SEIE!!.?.M .......... .-. ._-. ....... .. 2 ............ .0:!9_Wg-.. UN ................. !.. ............. - ... -. 

._ .......... - ............................. ....... ..... ........ 
_____._____ 

..___ ...._.__...__._._~.........I........_.-....I . . ....... - _ . .... .- 

_..__._._I_ .._..._-___I.-_.___-__--.-.--- - -I..--I I__ .__-_.-____I. 
. 

___II_____-." ___I__.I __ - 
_..__..._.._-...._-I-------..--.-.-.-. - I...---.-- - -------._.__--_.I.____ 142293 _ 0 ,778249-2 

42393 __ 0 2 IN !SS40079AE SELENNJM 778249-2 1 0.43!mgkg UW .J 
.:42593 __ 4. 6 IN iSS40082AE .SELENIUM .... ' 7782-49-2 ._._--.I_- 21-_.42b@g--  2- !V - 
................................... ......... ..?.!?!- ...... E?oo8OAE ....... ;SE!&YUM. ............................... ......... -.-.I ?. ,!Z.mg Eg... LUN ......... 
:42993 0 2:IN :SS40056AE .SELENIUM '778249-2 I 1 0.461-w-9 !UW J 

z43393 ............ 4 61N ;SS40087AE SELENIUM '7782-49-2 - - 2' 0.42$mg/kg ..... - ... :UW J 
,43493 - i - 0. 2iIN ISS40086AE !SELENIUM 1778249-2 4 2 0.461mg/kg ,UN ;J 

'42693 0 778249-2 ~ ;J 

,43193 _I.__ 0 . 2 IN :S540084AE 'SELENIUM ,778249-2 1 0.44mgkg !UN 1J 
___-__.-~-  

__-___.______..I ..... ___ - I___.-____._.___.___ 

A 6;IN IR.SdW89AE :SELENIUM .V 

20 
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b 

22 



. 

23 



24 



. .  
a. . 

25 



Ss403393 i Oi 211N ;SS4OW9AE !TIN 17440-31-5 1 1001 28.9imqncg IU iJ I 

26 

iJ Ss403593 I 01 2.IN isS40051AE ITIN J7440-31-5 I 1W! 22.7jmgkg iU -----, -.- 

I 
48395 i Oi OiFT iAS00003PE !TITANIUM i7440-324 I 468jmgkg I - I Z  -4 

48185 01 OlFT iAS00001PE IURANIUM.TOTAL 111.094 . I 28.21 ~6.2imgkg tu i Z  I 

; z  ! 
i I 

48295 I 01 O!FT IASOOOOZPE 1URANIUM.TOTAL ill494 25.8; 25.8lmgkg IU 
1l-J iz-- 

IV I 
48395 01 O ! F T -  IASW003PE IURANIUM.TOTAL J11.094 ! 301 3oi IngIkQ 

! 

0 5 0 9 3 1  01 2IN ISSoooO2AE IVANADIUM 17440-62-2 I 101 40.9imgkg ~ 
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:121.14-2 V 
~ ___ ----=A :..L--- --- ,  --- 

,- 
- 

'V 
____I 

il21-14-2 740 740 :ueg  jU -- -DNT 
-DNT 1121-14-2 350: 350iugKg :u :V 
-DNT i121-14-2 ; 450. 450,uglKg iu ,V 

390' 3901ugKg IU - - D M  
-DNT 
-DNT ;121-14-2 ; 3501 350hJg/K!3 iu iV j 

1121-14-2 350 =1ug/Kg ju :v I -DNT 
-DNT 1121-14-2 ! 380. 380; ueg-i u .J 
... -DNT :121-14-2 ~ 360 3601ug/Kg ' U  .V ! 
-DNT 1121-14-2 350. 350iuglKg :U ,V 

:ONT... __  . '121-14-2 370 3701uglKg !U  V 
-DNT :121-14-2 360. 360iuglKg iU . 
-DNT j 121 -14-2 350 350!UglKgL!U ' V  
- -DNT . ;121-14-2 380 3801ug/Kg iU .... ' 'J ... 
-DNT 1121-14-2 __ 350 3501ug/Kg ;U !V  
-DNT 1121-14-2 380 380iuglIg iU iV 
-DNT :121-14-2 400 4OOlug/Kg IU ,V 
-DNT - :121-14-2 380 380:uglKg ,U V 

-DNT ._I_.I.__ i121-14-2 380; 38oiugag !U .~ .v 

___.__I ______-.-_.-I--_.- _1_1_- ----..I---_I_-. 
'121-14-2 3 

i121-14-2 400, 4WiuqKg iU  
-- --- -_--- 

__ ... ..... . ......... ........_.I_._-I . .- 1 

- 
J -- -DNT i121-14-2 520 520,uglg 'U 

.._._..______".__I__. ..__l._.._l..__..-. ......... ......... 
.___.______.____--__I 

__ ,_ ' 
-_-_--I__-- 

-DNT i121-14-2 ! 4 W  400j~glKg iU 

- -DNT ,121-14-2 440 4401Ug/Kg ,u V 
-DNT 1121-14-2 4801 480uglKg IU V 
-DNT 2o,~soo,~s/l<~._iu V 
-DNT 121-14-2 420 4201udKa .U V 
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' . ,  . . .  

z--- ___-____-__________-.__I____________--.--.------. ~ 

:OS393 : 01 2:IN iSS00005AE !HEPTACHLOR 8.7, 8.7;~- :U 
,40093 I 0. 21N ISS4oo6oAE !HEPTACHLOR ! 7 6 4 4 4  1 11' 11 u e g  :u 'V 
40293 , 0: 2:IN :SS40042AE !HEPTACHLOR i76-44-8 : 11 lusn<s tu 'V _.__ . L-.__ __.___..I__ 11. -  . 
:40393 . 0, 2:IN iSS40053AE i HEPTACHLOR ,76-44-a ' 11 '~~%?!?$-&?_ 'V 
:40693 I 0. 2,IN 1SS40057AE :HEPTACHLOR : 7644-8 14 1 4 U E g  .U V 
,40793 . ' 01 2'IN iSS40058AE j HEPTACHLOR ;76-44-8 , 1 4  14Ug/Kg :U i V  
40893 0. 211N iSS40004AE IHEPTACHLOR .- - 8 9.6 ug/Kg U :V 
40993 , 0, . Z K  .SS4W72AE ' IHEPTACHLOR !76-44-8 '- 9.4, 9.4 ugzg iu :V 
,41193 'HEPTACHLOR y76-44-8 12 12ug/Kg u 'V  !? 2l!!.-.L..FJfiF-.. ................. _.I_ . .- .. 
41293 : 0: 2:IN ,SS40071AE (HEPTACHLOR 176-44-8 18. 18ug/Kg IU 'V  
!41593 4! 6:IN -SS40073AE I HEPTACHLOR I7644-8 8.4' 8.4 ugKg :U V 

'HEPTACHLOR !76-44-8 ~ 11 11.uglKg :u ,V !5!!2?-_-,- 2. ?!Y.-.;E!!!!??!!? . .... 
,41793 01 >IN sS40077AE t HEPTACHLOR :76-44-8 ~ 9.3 9.3 UgKg iu __ .v 
41993 ' 01 21N :SS4WO9AE HEPTACHLOR ; 76-44-8 9.5 9=g$Kg IU -iv 

!HEPTACHLOR !76-44-8 I 8.3 8.3 ugKg NU IV Z%9X.-.L !.:--_?IIK_i?ez& ~ .__I___._.___.__I__: 
:76-44-8 8.3 8.3 UgKg :U :J  : ,42193. . 4: 6iIN SS40012AE ,HEPTACHLOR ~ ___I. 

,42393 I 0: Z I N  kSS40079AE _ _  .HEPTACHLOR 176-44-8 8.6 8.6'~gzg-.U :V 
HEPTACHLOR t76-44-8 13 13UgKg U * V  42623 ....... .j ............. --c . ?,!N I?~-!!O!% . 1.- ....... .... .................. .. .-.; ._ __ ... __ _ . 

:HEPTACHLOR 8.9 8.9 ugKg U ,V 1764-8 ' -..-̂ ".----_I - ________-I__-- Y2%!3_---i !!.- .N...-.-. ....E .__._.-_.I- - 
176-44-8 8.4 8.4 ugKg u - :V 

8.4 8.4 ug/Kg ,U .V 
,43393 . 4: 6:IN .SS40087AE !HEPTACHLOR 
'496%-.-.: .. ?I.-.... -.-.!!! SS4-E89AE l__ i HEPTACHLOR 17- ..___I____ 
: a793  : O! 211N SS40088AE !HEPTACHLOR :76444 ! 9.1 9.1:ugzg .u ;V 
i43893 0, 211N :=0010AE iHEPTACHLOR i76-44-8 ! 9.6; 9.6 ugKg IU  iV 

:V 143993 ' O! 2!IN .SS40091AE !HEPTACHLOR 

-- 
I- - -- 

.... . ... ......... .. . . 
-- :76-44-8 __.___..----.___I---_____ ____--- - 

~ __-______--__________ ~ ____- - 

.- 

-- 
... . 

____--.- -__-_---- 
.. .____.-.--.-.I-I 

! 4 4 0 9 3 ' - _ _ i _ O . ~ _ ? ~ ! N ~ ~ _ ~ ~ ~ A E - _ -  !HEPTACHLOR - 9.6: 9 .6,~gzg IU iV 

:457b I Oi 2:IN 1SS40015AE- I HEPTACHLOR j76-44-8 j 12: 12ug/Ks_u !V 

.i44393 : 0. 2.IN SS40005AE !HEPTACHLOR 176-44-8 ; 9! 9.UgEg-u IV  
! a 9 3  : Oi 2!IN 'SS40070AE :HEPTACHLOR i76444  I lo !  .10ugKg :u :v . ' 

'45693 : 01 2'lN .SS40094AE !HEPTACHLOR -176-M-8-f .V L A K g E g A  _________ --...-: 
___--~-.__.._________--I.._____ __ __.._I- _I -I.-I______._______-___._---._.__- 

-~ ,  . .  IHEPTACHLOR ; 76-444 

. .  

,. 

.. , 

. . . . . .  . . . .  ; . 
. ' .: . ,  

' I  , .  
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. . .  
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105393 iSS00005AE , O! 21N :AMERICIUM241 14596-10-21 0.012' 6.99ipCig i :A 
140093 iSS40060AE 0: 2.IN iAMERICIUM-241 !14596-10-2 I 0, 0.035.pcig ' iV 
i40293 iSS40042AE 0, 2:IN jAMERICIUM-241 :14596-10-2 i 0.012 0.028ipCig ! :V 
140393 'SS40053AE 0; 21N IAMERICIUM-241 j 14596-10-2 j 0.008 0.08llpciig : ' iV 
140693 SS40057AE 0. 2,lN !AMERICIUM-241 j 1459610-2. 0.022. 0.58lpcig ! IV 
i40793 :SS40058AE 0; 2 IN )AMERICIUM-241 ' 14596-10-2 i .V 
40893 lSS40004AE : 0' 2 IN iAMERICIUM-241 ! 14596-10-2 j 0.031 1.5ipci/g ' :V 
40993 ISS40072AE 0 2;IN jAMERICIUM-241 j 14596-10-2 ~ 0.054, 2.5. pciig V 
41193 SS40007AE 0: 2 IN iAMERICIUM-241 14596-10-2 0.0271 4.5ipcig ~ -V 
,41293 iSS4EO71AE 0: 2 IN iAMERICIUM-241 1459610-2. 0.008; 2ipciig !B .A 
'41593 :SS40073AE , 4; 6.IN IAMERICIUM-241 ! 14596-10-2 ' 0.005; 3.31pciig ~ ' V  
:41693 ISS40410AE 8 0 2 IN fAMERICIUM-241 i14596-10-2, 0.05; 12; pciig .A 
41793 ' 'SS40077AE . 0; 2 IN [AMERICIUM-241 14596-10-2 0.00236514, 8.962!pci/g : 'A 
41993 !SS40009AE ' 0 2, IN ,AMERICIUM-241 ' 14596-10-2 0.011 0.431pciig ; :A 

. ~42093 iSS40480AE ~ 0: 2:IN iAMERICIUM-241 zE6-10 -2  : 0.01! 0.46!pCig V 
:42193 ! SS40012AE 45 611N $MERICIUM-241 i 14596-10-2 : 0' 0.0652;pCig 1 !A 
.$2293 iSS40078AE 01 2; IN IAMERICIUM.241 114596-10-2 0.00422499! 0.05853pCiig- !V 
;42393. :SS40079AE O! 2.IN /AMERICIUM-241 114596-10-2 ' 0.0051 0.23ipCig :V 
:42593 _I iSS40082AE 41 6iIN jAMERICIUM-241 /14596-10-2' 0: 0.15llpciig 1A I 

:42693 ISS40080AE 0: 2'IN IAMERICIUM-241 i 14596-10-2 0.006: 0.34!pCig I ;V 
42993 ISS40056AE 0 2fIN ;AMERICIUM-241 !14596-10-2! 0.02i 0.56IPCig iV 

143493 ISS40086AE ! 01 2 IN IAMERICIUM-241 ! 1459610-2 I 0.002545561 O.O856!=g , IV 
'142693 , iSS40089AE ! 4! 6'IN-fAMERICIUM-241 !14596-10-2, oi 2.13pgg ! !A 
143793 iSS40088AE ~ Oj 2iIN IAMERICIUM-241 i14596-10-2 ' 0.052; l lOipCig , !A I 

!43893 iSS40010AE ! 01 2:IN /AMERICIUM-241 114596-10-2 0.047i 1.7!pcig : 'V I 

144093 !SS40090AE . 01 21lN ;AMERICIUM-241 i14596-10-2 0.0591 0.97j~CJg ! IV 

, 144593 ISS40001AE 0; 21N !AMERICIUM-241 114596-10-2: 0.01; 0.521pcig : 'V 1 

144893 !SS40070AE ! 0 2ilN iAMERICIUM-241 114596-10-2 ' 01 0.0457rpCig- IV 

I45793 :SS40015AE i 0: 2'IN jAMERICIUM-241 11459610-2' 0.06' 1.5ipcig iV ! 
146193 !SS40096AE 0 21N [AMERICIUM-241 ! 14596-10-2 0.007: 0.581pCiig ;A 
146693 iSS40141AE 4: 61N !AMERICIUM-241 114596-10-2 1 0.004323761 44.68ipCiig j iZ I 

&793 jSS40142AE , 4 6;IN fAMERICIUM-241 114596-10-2: 0.0166i 13.55ipCig 1 !V I 
i46793 'SS40142AE . 4; 6!lN IAMERICIUM-241 114596-10-2 j 0.00866405j 11.69lpCig : iz 
146893 ISS40143AE ' 41 611N iAMERICIUM-241 11459610-2 i 0.005661181 0.06968~pCig i IV 

, 147093 1SS40145AE 01 1'IN (AMERICIUM-241 i14596-10-21 0.00502603i O.Oll4lipCdg i :V 
i48195. IAS00001PE ! 0; O l F T  /AMERICIUM-241 114596-10-2 : 0.029 8.188pCig ~ i z  
148295 IAS00002PE i 01 0:FT [AMERICIUM-241 /14596-10-21 0.0291 3.063ipCig j iZ 
i48395 iAS00003PE : 01 OlFT !AMERICIUM-241 i14596-10-2; 0.0061 2.951/pCig j ! Z  

' lS.S400293 iSS40018AE j OI 2.IN (AMERICIUM-241 ,14596-10-2; 0.002467871 2.783/pCig I (A 1 
.ISS400393 lSS40019AE I 0: 2ilN !AMERlCIUM-241 !jp596-10-2 0.61 27jpcig j !A j 
lSS400593 lSS40021AE ~ 0; 2!IN !AMERICIUM-241 i14596-10-2 I 0.51. eapc ig  j IA I 

i43393. iSS40087AE I 4; 6:IN IAMERICIUM-241 !14596-10-2 I 0.009i O.OZ1ipciig I 'A 

":44393 iSS40005AE j 01 2!IN [AMERICIUM-241 i14596-10-2, 0.01; 0.4081pCig 1 V I 

8-  -_ !45693 iSS40094AE . 0: 2'lN JAMERICIUM-241 j 1459610-2 0.007, 0.16ipCig , 

I 

,[SS400693 1SS40022AE 1 O! 2ilN iAMERICIUM-241 j14596-10-21 l i  551pcig i iA 

1 



... 

2 



. .  

. .. 

iSS403393 iSS4O049AE I O/ 21N !CESIUM137 110045973! 0.161 0.057 
iss4q3493 iSS4005OAE ! Oi 2llN ICESIUM-137 j10045-973/ 0.14! 0.14 
;SS403593 iSS40051AE ! 01 21lN iCESIUM-137 I 10045-975 1 0.21 0.26 

. .. 

pCiig IU IV 
pCiig IJ IV L ! 
pCiig iJ IV 1 

< 

t 
. .  

. 148395 1AS00003PE j Oi OlFT GROSSALPHA 110-788 I 7.5: b 23.5 
105093 ISSoooO2AE I 01 211N GROSSALPHA j1258746-1I 4.741 67.6 

Wg 1 I Z  
pWg ! IA 

yp 1 
.. .. . . ... - : 

1053Q.3 ;SSOOOO5AE i Oi 2!IN 
(40083 !Ss4oo6oAEj 01 211N 

'40293 ]ss40042AE( 01 211N 

14069.3 (SS40057AE j 01 2llN 
140793 \sS40058AE I O! 211N 
40883 1Ss4ooo4AE I O] 2iIN 

i411W !Ss4ooo7AE i O! 2lIN 

40393 (SS40053AE i O! 211N 

. /40993 ISS40072AE I 01 2ilN 

3 

GROSS ALPHA 11258746-1 ~ 3.9: 32pCiig ~ IV 1 

GROSSALPHA 112587-46-1 1 3 3  13.8(pcilg !A 1 
GROSSALPHA 112587-46-1 I 3; 1BpCiig ! !A ! 

GROSSALPHA 1258746-1; 24 24-g j IA 
GROSSALPHA 12587-46-1 I 2: 36wg I iA 
GROSSALPHA 12587411 3 11 p w g  ! IV 

IA GROSSALPHA i12587-46-1! 22: 43!pcilg i 4 

GROSSALPHA 11258746-1; 29 47rpcilg I iA 

GROSS ALPHA '12587-46-1 I 31 21pcilg I /A 1 

,-I41293 ISS40071AE ! 01 211N 
141q3 IsS40073AE i ' 4: 61N 

bj416b fsssWlOAE 1 01 21N 
..-!41793 1sS40077AE I 01 21N 
']41993 (Ss4ooo8AE 1 Oi 21N 
.j42093 (ss4w8oAE I 01 2,IN 

GROSSALPHA 11258746-1; 3.91 27pCi/g I . IA 
7 5 W g  I ;A 1 

SSWg ! iA 
GROSSALPHA (12587-46-1 i 3.1; 
GROSSALPHA 11258746-1( 2.81 1 
GROSSALPHA 112587-451 I 2.283891 3 8 . 0 7 W g  I IV 1 

GROSSALPHA /12587-46-1 I 21 1 1 W g  ! iV 
GROSSALPHA j1258746-1j 41 9.7mg I IV 1 



. . .. 
' !  

105393 /SSoooO5AE I 01 21lN GROSS BETA 11258747-2 I 26: 14.9 pCig 1 IV 
, .  ' 140093 ISS40060AE ! OI 2IlN 

.'i40393 (sS40053AE j 0 ' 211N 
. 140693 lSS40057AE ! 0; 2/IN 

. i40293 ISS40042AE I O! 2lIN 

4 

GROSSBETA 112587-47-2/ 28; 25.1 pCig !A 1 

GROSSBETA ! 1258747-2 j 5.21 4 W g  IA : 
GROSSBETA ! 1258747-2 I 5.11 26lpciig IV ! 

1 
-4 

GROSSBETA ! 12587-47-2 1 6; 28 G i g  IA 

i. i-3 1SS40072AE i 0: 21114 IGROSSBETA I 12587-37-2 I 5.11 
!411Q3 lSs4oo07AE i O! 2'IN IGROSSBETA [ 1258747-2 I 5.71 
'41293 ISS4007lAE I 01 211N /GROSSBETA I1258747-2 1 5.41 

31pCi/g I iv i 
27pCi/g IB !A 
39pCilg i !V 

41693 ~Ss4wlOAE i Oi 
,41793 SS40077AE 1 01 
144993 SS4ooo9AE j 01 

21N ;GROSSBETA 11258747.2 I 5.l! 35Iwg I IV I 
21N IGROSSBETA 112587-47-21 2.10727i 28.74pciig 1 1v I 

21N IGROSSBETA I 12587-47-2 j 3: 23lpciig I IV 
i42OQ3 Ss4w8oAE I 0; 2,IN [GROSSBETA 112587-47-2 j 3: I p C i g  I iv I 

"i42393 ISS40079AE j 01 2llN /GROSSBETA I 1258747-2 
142593 1SS40082AE i 41 61N IGROSSBETA il2587-47-2 
42893 (Ss4oo80AE I 01 21N GROSSBETA il258747-2 

'43193 1ss40084~~ j 01 2 IN GROSSBETA 11268747-2 

, (43493 ISS40088AE i 0; 2 IN ' GROSSBETA . i1258747-2 

lam tss4oom oj 21N GROSSBETA 11258747.2 

b393 /Ss40087AE I 41 61N GROSSBETA ! 1258747-2 

' 5.2i WpCi/g IB [A I 

25i 51.5jpcilg !A 

ZypCi/g !V ! 
5.3; 
3/ 

1.84947i awe IV 

2.015481 20.74pCi/g I IV 1 

18lpCi/g B iA I 
I 

261 41.91pWg I IA 



*. 
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5 
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$41693 iSS40410AE 0 21lN 
!4f793 iSS40077AE I 0; 2/IN 
41993 ISS40009AE ! 01 211N . 42093 ISS4048OAE I O! 21lN 

,142393 ISS40079AE 1 01 2/IN 

RADIUM-226 '13982833 1 0.39 0.78[pCdg j IV 

RADIUM-226 1 13982634 I i 0.32 p"g / J  I 1 

RADIUM226 1139828331 0205; 057331pCdg IX / A  1 
RADIUM226 j 13982833 1 ! 0.34pCLg IJ 

RADIUM226 I13982634 I 0411 073pWg I IA i 

6 

42993 lSs40056AE I oj 21lN \RADIUM-226 1139826341 1 0.34pWg I J I 

'44093 ]Ss4oo9oAE ! 0; 21lN RADIUM-226 I 13982634 I 0.29; oqpWg I 1A 1 

45693 ISS40094AEl 01 21lN RADIUM226 113982633 I 0.431 0.SslpCvQ I IV 

46193 iSS40096AE 1 Oi 2jlN RADIUM-226 ! 13982833 I 0 41 0.qpCvg I V ! 

1 

oi  IN i w i u M 2 2 6  i 13982634 I 0117 05952ipGllg IX IA 1 43103 !Ss4w)84AE 1 
43793 ;sS40088AE i 01 211N IRADIUM-226 113982634 t 0.58 0.74pCdg I 1 43893 JSs40010AE I O! 41N RADIUM-226 1139828333 0461 0.481pCUg IJ !A a i  

44593 /ss40001AE I 01 21N RADIUM226 1139826331 OSljpCUg 1 

IV 

457e3 ISs40015AEI 01 2/IN RADIUM-228 (139826331 0.341 o.ss(pcug 1 V 1 
1 146693 !SS40141AE , 4 611N 

46783 jSS40142AE i 4f 611N 
48893 JSS40143AE / 4! 611N 
41093 ~SS4014JAE 1 Ol 1llN 
i48195 iASOOOO1PE i Oj OiFT 
48295 (ASOOOOZPE I 01 OiFT 
48395 JAS00003PE I 01 O l F T  
ss4po293 ss40018AE ol 2ilN 
ss400793 ss400aAE q 2jlN 
. W 1 2 0 3  ss40028AE oj 21lN 
SS401393 Ss4002BAE ol 211N 

RADIUM226 113982634 I 0.476, 10.76lpCUg 1 X V 
RADIUM-226 113982833; OW 3.672lpCilg IX IV 1 
RADIUM-226 I 13982833 1 0.1961 1259[pCvg IX IA 
RADIUM226 f13982833! 0.204 14pci /g  x IA 
RADIUM226 I 13982633 ' 01 1.585pCUg X I Y  
RADIUM226 !1398263431 0 2314pCvg X / Y  
RADIUM226 113982433 I 01 1.310 pCvg X I Y  
RADIUM226 13982433 1 0.MI 0.7053pCvQ x \A 
RADIUM-226 13982633 1 0.07 0.7875 X IA 
RADIUM-226 13982633 1 O.M! 0.6418pCv~ X /A 1 
RADIUM226 13982434( 0.111 1.14pCvg X IA 1 

$ 

1 
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. .. 

47093 IAS40512AE [Arsenic 17440-38-2 I 0.85 
46993 iAS40511AE iArsenic 17440-38-2 i 0.6 

mglkg I I 
mdka i 

. .  :; 42193 AS40502AE Arsenic , 

:.. . . a 3 9 5  I AS00003PE Arsenic 
. . :.: ' 

1 

7440-38-2 1 mg/Kg U 
7440-38-2 1.2 mg&g B,W 

1 . ' ' j :  41593 AS40501AE Arsenic 7440-38-2 0.74 mg/Kg U 
..,..,I ,# 146793 AS40509AEf Arsenic 17440-38-2 1.5 mgkg i 



.' 

. .  

51.7 1 rnglkg 
,421 93 :AS40502AE .Barium 7440-39-3 47.7 1 rng/Kg 
,46793 'AS40509AE  barium ' 7440-39-3 41 imglkg 
:47093 'AS40512AE IBarium i7440-39-3 j 51.3img/kg 

AS40503AE IBarium j7440-39-3 50.1 ' rng/Kg 

-~ i46693 - ;AS40508AE - Barium ,7440-39-3 : 

:AS40501 AE I Barium 17440-39-3 I 29.6 mg/Kg B 
:42593 AS40504AE i Barium I '7440-39-3 37.5 : rnglKg 'B  

'7440-39-3 i 26.9 (rnglKg B 'i43393 iAS40505AE :Barium - 
':146593 jAS40507AE :Barium ,7440-39-3 45.8,rngikg ! 
j46993 :AS4051 IAE Barium :7440-39-3 f 52.33 rng/kg 1 

i48295 iAS00002PE ,!Barium ,7440-39-3 j 41.4 I rng/kg ,B j 
1 141 593 'AS40501AE iBeryllium i7440-41-7 ! 0.2!rng/Kg jU 

L43693 iAS40506AE /Beryllium 17440-41-7 i 0.2 ! rng/Kg iU 
.i43393 1AS40505AE lBeryllium 17440-41-7 ! 0.2 i rng/Kg ;U 

1481 95 iASOOOOlPE ;Beryllium i7440-41-7 0.33,mglkg 'B 1 

i46593 iAS40507AE-Berylliurn 17440-41-7 0.7! rnglkg :B : 

1 

1 

- 

i46893 !AS40510AE IBerylliurn i7440-41-7 0.26! rng/kg IB 

:47093 /AS40512AE jBeryllium 17440-41-7 1 0.46 rnglkg ,B 

:U 
-146993 
i48295 iAS00002PE jBeryllium i7440-41-77 0.27 1 rng/kg 

;AS4051 IAE IBeryllium 17440-41-7 i 0.22!rng/kg [B 

i46693 !AS40508AE :Beryllium - r7440-41-7 0.42 ! rnglkg 'B ; 
'148395 iAS00003PE 'Beryllium 1744041-7 I 0:31 I rnglkg fU j .  

* 'i46793 rAS40509AE :Beryllium 17440-41-7 1 02lrnglkg iU ! 
.I42493 .AS40503AE 'Beryllium 17440-41 -7 ! 0.2IrnglKg iU 

f 

2 

L 



. .  

142593 iAS40504AE !Cobalt j7440-48-4 1 2.2 

. .. 

. .  . 

rng/Kg iB I 

I '  35b 

AS40508AE .CALCIUM -7440-70-2 , 2200 mg/kg 
42 193 - 'AS40502AE 'CALCIUM ,7440-70-2 i 1040imglKg 

1960 mg/kg 
48195 ASOOOOIPE 'CALCIUM ,7440-70-2 : 2640,mg/kg 

--- .--- 846693 -- 

--. _-___I 

AS4051 2AE ;CALCIUM---' :7440-70-2 : --- " 47093 

' 41593 AS40501 AE , CALCIUM ~7440-70-2 -!- 832 ma/Ka . B  

____I-- 

-. _---__. 
~ U "  

~ 

----__I_- ___ ~~ 

. - ~~ .~ . 
1390 mg/Kg 

46993 AS4051 lAE--CALCIUM '7440-70-2 2660; mg/kg 
43693 _- - AS40506AE -- CALCIUM -7440-70-2 : 201 O.mg/Kg 

AS00003PE CALCIUM i7440-70-2 2200 mg/kg 48395 
46893 -. AS4051 OAE CALCIUM :7440-70-2 1710 mg/kg 

.AS00002PE --CALCIUM---' 7440-70-2 : 2 1 50. mg/kg ..48295 
1 100 i mg/Kg 

- ---..-.-----. ---- 43393 AS40505AE CALCIUM 7440-70-2 . - ~ - . - - - .  

-_..-.--I_ ___ --__---- 

-- _- --------- -___ 

-. ------______ ~ ___-__.--.l 

____ 42593 -_-. .AS40504AE CALCIUM 7440-70-2 , 

,41593 .___.____ ' AS40501 AE . C ESl UM -- 0.53 mg/Kg B 
,42593 .AS40504AE I CESl UM 7440-46-2 i 0.67: mg/Kg iB 
,47093 AS40512AE :CESIUM 0.85: mg/kg iB 
:43393 ' AS40505AE I CESl UM i7440-46-2 i 0.43 i mg/Kg iB 
'46893 i AS405 1 O A E .  - CESIUM i7440-46-2 I 0.8 I mg/kg 'B 

1.1 img/kg 'B .!46993 
,48195 AS00001 PE j CESIUM 17440-46-2 1 13.5rmg/kg U 

::43693 :AS40506AE !CESIUM 17440-46-2 ! 0.98 j ma/Ka ;B 

.---,--~-..___- : 7440-46-2 - 
_____ ___.-___- ____ 

.--. :7440-46-2 i - ___-- 
--- 

---.-- c- 

.--- :AS4051 1AE :CESIUM i7440-46-2 - I---- 

-___ _---__ 
, I "  --- I ---___ 

7440-46-2 ' 0.73 1 mg/kg :B I. 

-- 1.3 i mg/kg 
0.8 i mg/kg iB 

15.4 : mglkg U 
,48295 - 'AS00002PE -- !CESIUM - '7440-46-2 . 13.2!mg/kg U 
i42193 -- ;AS40502AE CESIUM i7440-46-2 j 0.97 i mg/Kg iB 

_- .---___- :46593 . AS40507AE j CESl UM 

:46793 AS40509AE -.fCESI UM 
r48395 .- 

-- 
- .B :46693 .AS40508AE !CESIUM i7440-46-2 i 

j 7440-46-2 : 
' 7440-46-2 

__------ - -.I____________- t-- 

--: -- I___L -.- AS00003PE \CESIUM -- 
-_--_____ 
-- 

i42493 :AS40503AE CESIUM (7440-46-2 i 0.71 imalKa :El - u u  ~ 

48395 : AS00003PE *CHROMIUM 7440-47-3-7 20.6 mg/kg 
42593- j A S 4 0 5 0 4 A F C H  ROM I Uii-'7440-47-3 5.9 ma/Ka 

! 148195 i~sooooi p i   CHROMIUM j7440-47-3 i 15.7 i rng/kg 
i46893 iAS40510AE iCHROMlUM i7440-47-3 f 12.2 ma/ka I 

3 



. .  
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.. ' 

'. 

i41593 iAS40501AE ;Lead i7439-92-1 107 mg/Kg 
i48195 iASOOOOlPE iLead j7439-92-1 5.7jmg/kg 

j48295 ;AS00002PE ;Lead i7439-92-1 1 4.6img/kg 
i42493 IAS40503AE :Lead /7439-92-1 80.4img/Kg :* 

'43693 . jAS40506AE j Lead i7439-92-1 i 74.2 j mg/Kg : +* 
i48395 AS00003PE :Lead - 
i42593 iAS40504AE :Lead i7439-92-1 i 1 1.4 i mg/Kg h S* 

i46693 iAS40508AE i Lead 6 i mg/kg 1 j7439-92-1 j ' --._ - 
7.9img/kg 

i46893 iAS40510AE Lead ,7439-92-1 i 3.8 j mg/kg 

--___ '7439-92-1 

'(46793 IAS40509AE i Lead i7439-92-1 I 
: *  

. :  
i43393 iAS40505AE !Lead i7439-92-1 26.5 i mg/Kg 
j46993 _" AS4051 1AE /Lithium '7439-93-2 i 10.9 mg/kg 

13.4!mg/Kg 143693 ... iAS40506AE !Lithium i7439-93-2 i 
i42193 iAS40502AE jLithium i7439-93-2 8.1 jmg/Kg 
j46593 iAS40507AE !Lithium 17439-93-2 i 7.9jmg/kg 

-- 

i48395 iAS00003PE {Lithium /7439-93-2 i 13.1 jmg/kg (B 1 

4.1 1 mg/Kg 1 1 i41593 iAS40501 AE 1 Lithium j7439-93-2 1 -. 

146793 1AS40509AE !Lithium ;7439-93-2 i 7 I ma/ka !B ! 

j43393 iAS40505AE ;Lithium !7439-93-2 f 6.5Lg/Kg 1 
142493 iAS40503AE !Lithium, i7439-93-2 4.71 mg/Kg 1 

Y Y  

i48195 ;AS00001 PE ;Lithium i7439-93-2 12.1 Imglkg ;B 1 

142593 1AS40504AE ;Lithium . [7439-93-2 3.8; mg/Kg iB 
146893 iAS40510AE /Lithium i7439-93-2 j 7.5 1 mg/kg jB 1 

f [47093 !AS4051 2AE j Lithium 17439-93-2 \ 6.41 mg/kg IB 
146693 jAS40508AE !Lithium i7439-93-2 j 8.6img/kg IB ! 
141593 iAS40501AE iMAGNESlUM 17439-95-4 ! 1320)rng/Kg j 1 

i48295 jAS00002PE :Lithium 7439-93-2 ' i 8.5img/kg. 'B  , 

1 

5 
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1 

. .  
." - . .  

n Ponds AOC - Anal sults for Liner - Metals 

'46993 :AS4051 1AE IManganese 17439-96-5 ! 142 mg/kg i 
:46793 iAS40509AE ;Manganese 17439-96-5 ' 91.9'mg/kg 

46593 1AS40507AE Manganese '7439-96-5 109 I mg/kg 

!46693 .AS40508AE Manganese 17439-96-5 1 35 i: mg/kg 
48295 !AS00002PE Manganese i7439-96-5 ! 127 : mg/kg 

'48195 lASOOOOl PE ,Manganese 7439-96-5 ; 149 i mg/kg I 

! 

'48295 - :AS00002PE 8 Mercury f7439-97-6 0.1 :mg/kg !U 
48395 AS00003PE ' Mercury- f 7439-97-6 1 0.12img/kg jU 
48195 AS00001 PE 'Mercury '7439-97-6 0.1 /mg/kg 'U 1 

146893 AS40510AE Molybdenum i 
148295 AS00002PE ,Molybdenum ! 

t46593 :AS40507AE [Molybdenum f7439-98-7 i 5.9'mg/kg U 1 
,AS00003PE 'Molybdenum :7439-98-7 j 2.8 img/kg tU 

142493 iAS40503AE iMolybdenurn i7439-98-7 , 6.2 mg/Kg IU 
146693 IAS40508AE /Molybdenum 17439-98-7 6, mg/kg *U 1 

i48195 iASOOOO1 PE lMolybdenum 17439-98-7 j 2.4!ug/kg iu- ' 1  
i47093 :AS4051 2AE !Molybdenum :7439-98-7 5.9!rng/kg 'U 
j 43693 :AS40506AE !Molybdenum 17439-98-7 i 6.2 1 mg/Kg lU i I 

f 

-- 148395 

L 



. .  . . 

i46993 . /AS4051 1AE -/POTASSIUM i7440-09-7 i 2200jmg/kg I 
. .  142593 iAS40504AE iPOTASSlUM i7440-09-7 j 1010img/Kg ! 

. i46593 j AS40507AE i POTASS I U M 1 740 i mg/kg i 

', i46893 iAS40510AE !POTASSIUM i7440-09-7 i 1700/mg/kg i 

!43693 iAS40506AE iPOTASSlUM 2050 j mg/Kg 
. i47093 jAS40512AE !POTASSIUM i7440-09-7 ; 2030!mg/kg 

, i42193 iAS40502AE jPOTASSlUM i7440-09-7 i 2370jmg/Kg 
* 146793 IAS40509AE jPOTASSIUM-.-:7440-09-7 I 1490img/kg 

148395 IAS00003PE iPOTASSIUM i7440-09-7 I 31 lOimg/kg 
i46993 !AS4051 1AE !Selenium 17782-49-2 j 0.4lmg/kg jU 

141 593 lAS40501AE iSelenium i7782-49-2 1 0.6 1 mg/Kg iU 

-~ . .i46693 iAS40508AE [Selenium i7782-49-2 1 0.4 1 i mg/kg ;u 1 

!48195 jASOOOOl PE jSelenium i7782-49-2 1 0.48/mg/kg IB,WN 
,148395 1AS00003PE Selenium i7782-49-2 0.47 i ma/ka IB.WN ! 

. .  

. .  - 
I '  . .  

. .  
' 142193 jAS40502AE !Selenium i7782-49-2 j 0.6 i m i x i  iU 8 

147093 jAS40512AE /Selenium j7782-49-2 1 0.4/mg/kg IU 1 
' f46793 jAS40509AE [Selenium 1778249-2 i 0.41 /mg/kg !U 
746893 !AS40510AE lSelenium 17782-49-2 i 0.4jmg/kg iu ! 
i43393 jAS40505AE !Selenium i7782-49-2 i 0.6 1 mg/Kg !U 1 
/48295 jAS00002PE :Selenium ;7782-49-2 1 0.33!mg/kg ;B,WN ! 

146593 lAS40507AE !Selenium 17782-49-2 1 0.41 lmg/kg IU 
143693 jAS40506AE :Selenium f7782-49-2 ! O.G;mg/Kg !U ! 

1 i42493 iAS40503AE ;Selenium 17782-49-2 j 0.6/mg/Kg / uw 
i42593 iAS40504AE ;Silver i7440-22-4 1 1.4 I mg/Kg iu 1 
j42193 lAS40502AE \Silver j7440-22-4 i 1.4 I mg/Kg !U ! 

141593 iAS40501 AE !Silver i7440-22-4 1 1.4 I mg/Kg (U .  
147093 iAS40512AE !Silver 17440-22-4 0.61 [mg/kg !U f 
[46593 lAS40507AE :Silver 17440-22-4 1 0.61 Img/kg Iu 1 

146893 !AS4051 OAE /Silver 7440-22-4 j 0.6 mg/kg IU ! 
i46993 !AS4051 1AE !Silver 7440-22-4 1 0.6 mg/kg U ! 
48295 jAS00002PE (Silver 7440-22-4 0.8 mg/kg U ' !  

142593 iAS40504AE /Selenium 17782-49-2 i 0.6 mg/Kg JU 1 

i43693 JAS40506AE iSilver i7440-22-4 1 1.4/mg/Kg . fU 

1 

7 



.. . . .  . .  

i AS40502AE 1 THALLIUM 7440-28-0 
iAS40507AE :THALLIUM 17440-28-0 

I 

i47093 iAS40512AE SODIUM ; 7440-23-5 1 050! mg/kg 1 , 
i42493 :AS40503AE ,SODIUM 17440-23-5 j 233jmg/Kg ' !B ! 

148395 iAS00003PE 'SODIUM 7440-23-5 ! 1230!mg/kg iB 
;43393 L_ :AS40505AE i SODIUM '7440-23-5 i 472 ! mg/Kg - iB 

- 43693 tAS40506AE .SODIUM 7440-23-5 473 i mg/Kg ;B r 

! 47093 :AS4051 2AE lStrontium :7440-24-6 12.3: mg/kg ,B 
,46593 iAS40507AE ;Strontium j7440-24-6 I 1 2.8 * mglkg iB I 

i42493 :AS40503AE iStrontium 17440-24-6 1 1.1 mg/Kg f B 
i46893 lAS40510AE iStrontium 17440-24-6 9.2 i mglkg IB 
:46993 /AS4051 1AE !Strontium i7440-24-6 14.4:mg/kg !B J 

,43393 'AS40505AE I X  

j41593 :AS40501AE Strontium i7440-24-6 ! 5.4imgIKg tB 
j48195 'AS00001 PE !Strontium i7440-24-6 I 17.6jmg/kg !B i 
146793 iAS40509AE /Strontium ;7440-24-6 9.1 img/kg iB ! 
i48395 IAS00003PE ;Strontium 17440-24-6 , 17.5img/kg iB ; 
j48295 tAS00002PE !Strontium 17440-24-6 15.4*mg/kg iB 
143693 jAS40506AE !Strontium j7440-24-6 A 14.8 ; -- mg/Kg !B 1 
142193 iAS40502AE :Strontium !7440-24-6 I 6.41mg/Kg iB j 
148295 iAS00002PE 'THALLIUM i7440-28-0 0.78! mg/kg i U,N 1 

i47093 iAS40512AE !THALLIUM 17440-28-0 i 0.81 img/kg ;U 

j46893 .AS40510AE !THALLIUM j7440-28-0 1 0.96;mg/kg (B 1 
146993 !AS4051 1AE ITHALLIUM i7440-28-0 I 0.8 jmg/kg iU I 

142493 iAS40503AE /THALLIUM 17440-28-0 j 1 Img/Kg jU 
h i593  iAS4050lAE !THALLIUM 17440-28-0 1 1 Irna/Ka IU 

- 

* i42593 I 

146693 

I 

146793 'AS40509AE !THALLIUM j7440-28-0 0.82jmg/kg iU i 

146693 iAS40508AE 'THALLIUM 17440-28-0 ! 0.83 mglkg [U ! 
'I 

I 

1 /mg/Kg U 
0.82 i rng/kg U I 

' I  

IAS40505AE /THALLIUM i7440-28-0 1 1 lma/Ka U i 
Y Y  

43693 (AS40506AE /THALLIUM !7440-28-0 1 fmg/Kg U I 

. .  . .  

,42593 IAS40504AE lTin I 7440-3 1 -5 
146593 'AS40507AE Tin 7440-31 -5 
48295 AS00002PE Tin 7440-31 -5 

c 
.< . . . .. 

0.31 Img/Kg B 1 
0.54 mg/kg B ! 
4.3 mg/kg U I 

8 

46693 AS40508AE Tin 7440-31-5 ! 0.62 mg/kg 
. 43693 AS40506AE Tin 7440-31-5 1 0.51 mg/Kg 

B I 
.B 1 



i42493 jAS40503AE ;Zinc . 17440-66-6 I 40.2 
148195 ]AS00001 PE !Zinc 17440-66-6 1 28.3 

{ 
i 

1 I 
mg/Kg I i 
mg/kg 1 i 

. :. j . . .  . .  .. , 
. . , , . I  

48295 !AS00002PE !Zinc 17440-66-6 I 24.2 1 mg/kg ! I 
46593 lAS40507AE /Zinc 17440-66-6 I 26 1 m g / q  

7 

i 

9 
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'-I--- 

f43393 iAS40505AE $unericium-241 i 14596-10-2 j 0.005; pCi/g i< 
j46593 jAS40507AE iAmericium-241 ; 14596-10-2 j 3.97j pCilg j 
i48295 iAS00002PE \Americium-241 : 14596-10-2 1 3.063: pCVg i 
'46793 IAS40509AE ;Americium-241 114596-10-2 { 1.73: pCi/g- 
i 47093 .AS40512AE ;Americium-241 i 14596-10-2 i 0.58; pCi/g 

t 

j42493 jAS40503AE !Americium-241 1 14596-1 0-2 i . 0.003! pCi/g < 
i46993 :AS4051 1AE ;Americium-241 ; 

j 

i 
i47093 iAS40512AE j CESlUM-1 34 i13967-70-9 I 0.22: pCi/g i 

i46993 :AS4051 1AE !CESIUM-134 i 1 3967-70-9 I 0.22j pCi/g-! . a  

j43693 iAS40506AE ;CESIUM-134 113967-70-9 1 0.171 pCi/g i <  1 

i42193 ! AS40502AE ! CESIUM-1 34 1 13967-70-9 i 0.2j pCi/g j <  . 

i42493 iAS40503AE ICESIUM-134 j13967-70-9 1 0.02; pCi/g '!< 
i42593 IAS40504AE !CESIUM-134 j13967-70-9 0:18/ pCi/g 

J 

i46793 lAS40509AE I CESIUM- 1 34 '13967-70-9 ! 0.22; pCi/g j <  i 
j46693 iAS40508AE !CESIUM-134 i13967-70-9 / 0.251 pCi/g /< ! 

1 j41593 iAS40501AE \CESIUM-134 i13967-70-9 I 0.24j pCi/g i <  
I 



. .  

a 

. .  

. .  . .  . . .  

1 

';48195 - ~ASOOOOlPE !Plutonium-239/240 !lo-12-8 j 3.361! pCi/g ; 
i48295 jAS00002PE / Plutonium-239/240 ! 10-1 2-8 i 1 ~ 3 2 :  pCVg : 

:, . i42593 /AS40504AE ;Plutonium-239/240 110-12-8 j 0.0531 pCi/g ! 
i 0.22; pCi/g : 

i 0.3; pCi/g .- 

i46593 jAS40507AE 1 Plutonium-239/240 j 10-1 2-8 I 0.68: pCi/g . ! 
j46693 ~ iAS40508AE - Plutonium-239/240 i 10-12-8 ! 3.13; pCi/g i 
i41593 iAS40501AE ;Plutonium-239/240 ! 10-12-8 0.1 07: pCi/g-' 
i43693 rAS40506AE ;Plutonium-239/240 110-12-8 2.23j pCi/g-; 
j46993 !AS4051 1AE ~Plutonium-239/240 110-12-8 j 0.5: pCi/g ; 

i41593 iAS4050lAE !STRONTIUM-89 i14158-27-1 ! 0.2; pCi/g j 
i43393 iAS40505AE :STRONTIUM-89 !14158-27-1 : 0.1 j pCi/g : 

- 

i43693 IAS40506AE iSTRONTIUM-89 '14158-27-1 / 0: pCi/g : j 
146893 iAS40510AE !STRONTIUM-89 i14158-27-1 0.41 pCi/g I i 
j42493 iAS40503AE iSTRONTIUM-89 i 141 58-27-1 0.51 pCi/g I 
142193 iAS40502AE !STRONTIUM-89 i14158-27-1 f 0.1: pCi/g i ! 
i47093 IAS40512AE /STRONTIUM-89 114158-27-1 0.31 pCi/g .i 
146593 jAS40507AE !STRONTIUM-89 i14158-27-1 ~ 1 0.3) pCi/g- i ! 

i46793 jAS40509AE !STRONTIUM-89 i 141 58-27-1 i 0.51 pCi/g i 
i46693 fAS40508AE ' iSTRONTIUM-89 i 14158-27-1 / 0.5; pCi/g i t 

142593 iAS40504AE !STRONTIUM-89 I141 58-27-1 i pci/g ; ! 
i46993 !AS4051 IAE (STRONTIUM-90 i 10098-97-2 0.1 j pCi/g j 

O! p c i / c /  ! 

I42193 jAS40502AE !STRONTIUM-90 , i10098-97-2 j -0.021 pCi/g 

142493 IAS40503AE :STRONTIUM-90 10098-97-2 I -0.071 pCi/g-' j i 

I46993 /AS4051 IAE ' \STRONTIUM-89 114158-27-1 j 0.21 pCi/g ! 

! 

j46593 iAS40507AE - !STRONTIUM-90 f 10098-97-2 j 

142593 iAS40504AE ;STRONTIUM-90 i10098-97-2 -0.01 f pCi/g 1 i 

2 
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id3B93 : 0 2:IN !ssbwlOAE . ACENAPTHENE '8332-9 OM) OM)uan<a:u 'V 

~:SS40119~~ 
i SS401293 
i Ss401393 
! -01 593 
'SS401693 
SS401893 
; SS402393 

ISS402793 
!SUO2893 

is-wx55- 

___. 
360 
470 
4301 
360, 
380. 
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. ........ . __ . - ..... ----- 
1V 9.1 9.1:ugMg : u  1 

.... :309-00-2 -. 12. 12ug/Kg ;u iV  :.-- 

:sS400793 0: 2ilN ~SS40023AE_-- ALDRIN !309-00-2 ! 
'sS400893 0 21N !SS40024AE 'ALDRIN 3 0 9 - 0 G 2 .  11 1 1 ; u a g  : u  'V  

'309-00-2, 8.7 __ 8.7:ug/Kg :u IV 
SS401393 0.- 2.IN 'SS40029AE ALDRIN '309-00-2 1 11: rr:ug&g *u :V 

. 'sS401593 0 2.IN !SS40031AE ALDRIN !309-00-2 8 10 10iugiKg ,u : V  
: sS401693 0 21N .SS40032AE !ALDRIN .309-00-2 , , 8.5: 8.5'ug/KgIu V __ 

' ' :sS402393 0. 2 IN :SS40039AE :ALDRIN :209-00-2 : 

'SS402593 0 .. 2 IN :SS40041AE :ALDRIN ...... 4309-00-2 -:--_L-_ll!us/Kg-.!_Ic _ _. .V  
,SS402793 . 0 2 IN :SS40043AE ALDRIN ,309-00-2 , . 8.8 8.8;ugCg !U .V  

......... ...................... L!!. -.-IS%??!!AE- ...................... . ._l..__.l_.__.. - ................ __ --8.5 .. _.als_ug/Kg-.l! --.v _.__, 
: SS402993 0 2:IN SS40045AE ALDRIN ,309-00-2 8.2. 8.2!uglKg - __-_____.__I_____ ,U : V  

. .I-- SS403093 i 0 2ilN iSS40046AE ALDRIN i309-00-2 ' 17 17,uglKg :U I V  
:SS403193 ............... R.: ........... 2 IN.. ...:s.?e!?c!E... ........ ALDRIN ........ 2 1  .......... J2.:Eg-!g-.-u ................. iv 
.SS403293 ' ~ 0 2 IN 'SS40048AE ALDRIN .309-00-2 ' 11 . 1l.uglKg 'U V 

15 15ug/Kg ,U .. 

9.4 9.4 WKg ,U 

----I--_.- _I-- 

- 
.E?c!!?2.-.L.- _o_ -_,----?:E :.E- .ALDRIN 

~ 

SS401293 0 21N ~sS40028AE !ALDRIN _ __ ____ ___ 
............................ ... 

~ 
_____-. __ ~ _ _ _ _  ____ 

!V ' 9, 9,ug/Kg iU ! sS401893 0 21N 'SS40034AE :ALDRIN :309-00-2 ' I 
'V  

- 
9.2' 9.2!ug/Kg iU ...................................... ___-- --_I-...-__._..______.._ 

___I_-- 

Is5402893' 0 ALDRIN i 30900-2 ............. 
.... . 

........................... I309-00-2 ' 

___--__ -- -. II_- 

.V  SS403393 o-.....----- 21N .SS40049AE I_ .ALDRIN 

; V  
.SS40349?... 0 2.IN SS40050AE 
1SS403593 . . 0 2. IN__ .. .E%!?!% ;ALDRIN .............. 1 ? E ! ! - 0 0 - 2 9 . 4  ...... 2 5  !!g!Kg_I-U I..-.--___.___ -- 

.V  

IV  
:SSW6292 - ' _ 0 21N lSS60062WC :ALDRIN 1' 8:. 9. us/Ks2! .I_.._..._. 1 

309-00-2 .. ~ 

,ALDRIN 309-00-2 , 10 10,uglKg iu . V  . ......................................... ..................................... ......................... .... ....... 

.ALDRIN ,309-00-2 : SS493693 0 2 IN .SS40052AE 
. . !309-w-2 I i V  

'05193 ' 0 2:IN SSOOMUAE !ALPHA-BHC i319-84-6 9 9xg/Kg iu :V 
____ 053Q3 , 0 2.IN .SS00005AE *ALPHA-BHC i319-84-6 8.7 8.7uglKg :u iz 

11' 11.uglKg iu - v  
:319-84-6 * 11. 11:ug&(g 'U - V  

. 140393 j 0; 2.IN :SS40053AE i ALPHA-BHC ...... i319-84-6 11' 11,ugIKg iU iV ! 
, ,40693 i 01 2.IN iSS40057AE .ALPHA-BHC l319-84-6 . 14 141uglKg U IV 

:40793 ; 0: 2 IN iSS40058AE IALPHA-BHC ,319-84-6 14 14!ug/Jg .U !V  
1.CL93 ..... .1 .._____C 21N ISS40004AE , ALPHA-BHC i319-84-6 8 9.6iuglKg U :V .......... _ . _. ................. .. ___ ............. ..----..._.__.___._....._..._.~_.I_._ .. ... ..... __I._.___ i 

1319-84-6 ~ ' 12; 12uglKg !U iV 

4 !41593 4 6'IN .. ISS40073AE --____ :ALPHA-BHC __ 1319-84-6 ' 8.4, 8.4 uglKg u iV 
' 41693 0. 2:IN 'SS4041OAE IALPHA-BHC 1319-84-6 ! 11: 11.u*g .u ;V 

..................... 9.3, 9.3 ugMg .u !V  -.._-_I.___ __; 
41993 : 0: P'IN ISS4OW9AE ALPHA-BHC ,319-84-6 9.5' 9.5 WlKg 
i42ps3 ! 01 2.IN 1SS40480AE ALPHA-BHC i319-84-6 ' 8.3' 8.3 uglKg U ' V  I 
.!!??.!?? ~ 3. ........... E!!.-. .;sS4!!0:.2AE-. i ALPHA-BHC ...... ................... i319-84-6 .. 8.3 . 8.3;uglKg - iU :J 

IALPHA-BHC :319-84-6 8.6 8.6:UgMg IU , V  I ' ';423%-..:--.L_2:!N ~ SS40079AE _______-__I_ L ____ 
142693 ; 0. 2ilN ;SS40080AE ;ALPHA-BHC !319-84-6 13' 13:ug/Kg IU IV 

!4189? ... 0: 211N .'sS40056AE ;ALPHA-BHC _________.I____._.-.--...--- . -̂I---!._ !319-84-6 i 8 . 9 i _ B . B , U g / K g - i u  IV 1 
143393-- 4, 611N,SS40087AE I ALPHA-BHC i319-84-6 8.4: 8.4!ug/Kg iu ,V  i 
143693 1 4 6!IN ;sS40089AE :ALPHA-BHC 1319-84-6 i 8.4i 8.4i~gEg iU iV 

. .  .............. .2: .. .?i.!N ........ !SS40088AE ... IALPHA-BHC .......... . .. ... ._ ............... i319-84-6 i 9.1: 9.1:ug/Kg ___I____.__.___.______ iu IV L 
; 0. 211N 'SS4001OAE IALPHA-BHC , 1319-84-6 9.61 9.6;uWg !U iV 

r43-n 0. 2!IN ?SS4W91AE IALPHA-EHC ! 3 7 i i x i z 7 T - * m g g  iu iV I 
144093----2:.. -..-.I Z i ! L - . i . - - - : i % . E - E A C  i319-84-6 . ; 9 .6 !9.6:ug lKgIuL--_-  !V I 

' ' 144393 0: 2;IN iSS40005AE !ALPHA-BHC 131984-6 : 9' g i w g  IU ;v -7 

........... ................................. ................ ...................... .......... ............ .......... 
iSS620292 - ~ _ _ _ I _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _  0: 2 IN !SS60202WC ~ __ :ALDRIN :309-00-2_. !;---EEgEg2...-----.4 

........................................... . _ ........ .................... .. .. ...... ... ..... --.o'-..I_ 5 1 L . _ L - . " *  __ -T- .-I------ 319-84-6 40093 (ALPHA-BHC 
:40293 ' : 0' 2,IN F0042AE i ALPHA-BHC 

____ _--_____._ 

,40993 I 0 21N SS40072AE I ALPHA-BHC '319-84-6 .l._l__ 9.4 .___I__ 9.4:ugMg _ :u iV 

141293 ...................................................................................................................................... 0 2:IN ISS40071AE IALPHA-BHC !319-84-6 ' 18: 18uglKg U iv . ' ALPHA-BS - !41193 ; 0 2'IN iSS40007AE 

_________. -__-___-: 

..................... .................................. ' ALPHA-BHC ~319-84-6 : ...... .. 0. 2ilN :SS40077AE 
:V j +-p____-.___.____...~-.-_-~----.--~-._-._-_-.--.I._._-.__.._ 

I 

144893 ! 0' . 2;IN isS4007OAE iALPHA-BHC (319-84-6 i 10: lO iUsn<e  I U !V i 
!45693 ! 0: 2IN isS4W94AE ALPHA-BHC 

. .  . . .  
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,41593 i 4: 6'IN 'SS40073AE -ANTHRACENE 1120-12-7 350: =01ug/Kg :u V 
!%6463. : 0 2'IN 'SS4041OAE ANTHRACENE ,12012-7 I 450' 450iugllg iu * V  

390 3901ug/Kg iu :4_1793 . 0 . l_-l_.l__-.--_._.--_---.-l---___._.. . ~ 

,41993 : 0. 21N ,SS4ooo9AE IANTHRACENE 400i 4OOiug/Kg ]U 
'42093 : 0- 211N SS4048OAE [ANTHRACENE 120-12-7 : 3501' 3501u$Kg IU V 

!ANTHRACENE .... ~120-12-7 ... ' 3501. 350iugKg ( U  V :42193 ! 4 6.lN !SS40012AE 
,42293 I 0' ~ ZIN :SS40078AE :ANTHRACENE __.______ ,120-12-7 , 380: _38%g19..Iu- _____.____' J 

.'42393 i 0 2,lN .SS40079AE 'ANTHRACENE ,120-1 2-7 360, 68lggLcg~ J A 
_ .... _- ... ....................... .35!?? ?-?!g-~g-..~.K ................................................ 

0 2 IN :SS40080AE :ANTHRACENE '120-12-7 i 520, 520,uglKg ! U  J 

~ 

- 
2 IN .sS40077AE .ANTHRACENE '120-12-7 ~ 

! :120-12-7 
~ 

~ 

.._._I____-____-_ ._I_.__^.____.__.______. .- -- ....... - . 

V ' ANTHRACENE i120-12-7 . ,42593 .. . .!L S' !! i?-%S!-?F ................ I .. ................ 
' 42693 
- 42993 : 0 2 IN ,SS40056AE !ANTHRACENE :120-12-7 ; 370, 370i~gn<g-: U 

. '43193 .... 0. 2:IN iSS40084AE . ANTHRACENE 120-1 2-7 360 360 uglKg .U 

______._~_......_......I._._-_ ^__I._____._-__._ . .-.I----.-----------_---..------- - - .-._-___-._____ . 

7- _____.____.__..______I.. 
,43393 _I. . 4 6 IN :SS40087AE :ANTHRACENE .. . 120-12-7 . 350, 350,uglKg ,U V 
L43493 i 0 2,lN 'SS40086AE I ANTHRACENE $120-12-7 ~ 380 380ius//g .U J 

. 4 6'IN SS40089AE ANTHRACENE '120-12-7 ' 350' 350iuglKg iU V 
' 0  21N SS40088AE ,ANTHRACENE 120-12-7 -_ 380 380,uglKg U V 

400 4001uglKg IU -~ 
i????? i 2.. . 2!IN iSS40091AE .. ;ANTHRACENE :120-12-7 I 380 380l~glKg tU V 

2'1_-?-S492?! -_I___________--..----.I--. __I_ _ _ _  _._________. 
.44393 : 0. 2:IN ;SS40005AE I ANTHRACENE ,120-12-7 380. 3801ugLg ;U 'V  

............ ......... .Pi ............. ..?!!! ...... /3s4P07PAE ............ !ANTH.r3pCE!E ....................................... .. 440,. .................. .... 
145693 O . . . _ ? : ! N _ _ ' s -  -Li!!sE!!CE!!- ... i120-12-7 ~ 

,45793 ' - 0 2*1N iSS40015AE .ANTHRACENE ,120-12-7 ! 500, 2001uglKg J .A 
46193 ; 0, 2'IN iSS40096AE ,ANTHRACENE i120-12-7 : 420: 420;uglKg !U V 

330; 360juglKg iU v 

.-..-------_.-_I--_-- 

...................... ...... . ............................................................... -. . -. ... ._-.: 
_ -______ _______ ____I__ - ___ __ 

V 143893 j 0 2 IN SS40010AE 'ANTHRACENE .120-12-7 

~ 44093 

144893 ,120-12-7 j V 

.............................................................. ............ __ ............ - 
0: I ANTHRACENE : 120-1 2-7 4001 4001~glKg iU _- 

........................... .. ...... . 
;a6593 { 4 6 ' lN ;SS40141AE ,ANTHRACENE ! 120-12-7 -~ 
146793 I 4; 6 i S S 4 0 1 4 2 A E  :ANTHRACENE ,120-12-7 3301 3601u$KgJU V 

:ANTHRACENE !120-12-7 i 330; 37oiuglKg I 
k??E*-L_ 0: 1lfi iANTHRACENE 
1S5400293 I 5 Oi 211N iSS40018AE ;ANTHRACENE ~120-12-7 , 460' 4601uglKg ;U 

iU 
:SS400393 ' 01 2:IN !SS40019AE ~ ANTHRACENE :120-12-7 ~ 350: 511uglKg !J iA 
i S S 4 0 0 5 9 3 L O L 1 I N .  ._i-E!E?mE..- ANTHRACENE ~ ,120-12-7 : 34Oi 340lug/Kg - LV 
iSS400693 i 0' 2!IN 1SS40022AE :ANTHRACENE ! 120-12-7 360: 360iuglKg IU iV 

ANTHRACENE '120-12-7 : 460' 46OluglKg iU V isS4-~*--0:. 2'LN_.ISS40024AE ___I_--.--.---_---- ~ - _ _ _ _ _ _ _  - 
SS401193 I 0: 2'IN ISS40027AE 'ANTHRACENE 120-12-7 ' 480: 48Oi~g/Kg IU ' V  

2!IN iSS40028AE .. .................... :ANTHRACENE :120-12-7 j 360: 36OjuglKg !U V i?%E???_i_. _O .... .......... . . _ 
0. 21N :SS40031AE \ ANTHRACENE - 4 120- 12-7 4301 14Olu$Kg I J  . 'A 

iSS461693 . 1 . 0, ..... ....... 2'IN :SS40032AE ANTHRACENE :120-12-7 ! 360! 360iuglKg iU : V  
iSS401893 ' 0: Z!!-i???OEE I ANTHRACENE i120-12-7 3801 3801ugKg !U 'V 

IN !SS40039AE !ANTHRACENE :120-12-7 I 380, 441Ug/Kg ;J :A 
.IN iSS40041AE !ANTHRACENE :120-12-7 ! / V  ________i__l_._._. __ ~ ~ ~ 1 - 2 ! ~ $ K g - ! L  

!A 
:SsAo2893 0. 211N 1SS40044AE i ANTHRACENE 120-12-7 ! 3501 3 5 0 k . g T  IV 
;'5%!~Q:?-.i ... --o: _..?.:IN ........ ;.s.%E% !ANTH.EE!! ........... .. L 120-12-7 I ' ?Y--EW!WL -L-- ' V  . i 

,.-: 0' 2:IN 1SS40047AE ;ANTHRACENE ;120-12-7 I -460  4 6 O l u @ g i u  iv 

-̂I.------ - ---I-..I-.__--___ __- -____._.__-__ 

!?-EF?93 L.. .. 0, ............ 2.1 !N_.. .is.%_o023AE. .. - ;ANTHRACENE ....................... :120-12-7 : ^..._.__._.._I____ 3801 52,ugKg - - ... :J iA . 
... - .. .??! .... iSS40029AE .................. i ANTHRACENE ...... .. ... :120-12-7 ! .-470!-4701US/KS,L_U .V  ~ 

................................................... __ __ 
---_-I-___.- ___&_^  ~ _ _ _ ~ - _ _ _  

.~ 
, 

' . A N T H R A G X - - _ - -  ._--I_____ i120-12-7 j 370: 14Oiug/Kg iJ 
~~ - 

:S9403093 : O8 211N ISS40046AE IANTHRACENE !120-12-7 ~ 7001 700iug/Kg IU iV 
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'12674-11-2 I 96 96;uglKg IU 
! AROCLOR-10 16 '12674-11-2 i 92 92;- ;U /v  

,44093 ' 0 2:IN :SS4OO9OAE ;AROCLOR-1016 . .. ___ : 12674-1 1-2 -__. : -96 ssWEg-:u V 
'AROCLO!?-I!?G ~ - - _ _ _ _ _ _ _  ,12674-11-2: 90 90,ug/Kg - u 

,44893 ; 0 2 IN .SS40070AE IAROCLOR-1016 '12674-11-2 I 100. 100ug/Kg :u !V 
' 45693 ' 0 21N isS40094AE i AROCLOR-1016 !12674-11-2! 110 110.ug/Kg u !V . 

,45793 ' ...... 0 2.IN iSS40015AE I AROCLOR-101 6 ;12674-11-2 j 1 ~ 2 g I K s u _ - . . - . - .  IV 
46193 : 0 2 IN iSS40096AE AROCLOR-1016 112674-1 1-2'! loo looug&g u ,v 

146693 .-._4- -. ....... ............ ............... _. . 87.!g~%g~..u... ............ .'V ........ .... ...... .._! 
46793 4 6 IN :SS401424E c AROCLOR-1016 --__-.________ ,12674-11-2 ! 80 89,uglKg - u V 
.46893 , 4. - 2 I N  'SS40143AE 'AROCLOR-1016 - 12674-11-2; 80 89,uglKg 'U V 
1 4 ~ 9 ~ - - -  . i L ................. 1.IN .SS40145AE ..................................................................................... AROCLOR-1016 112674-11-2 I .. 80 . 91 ug/Ks..-u. .... V 
.EC2!5?.LL ?-.- --------_--I..------ 31N .SS00312ST AROCLOR-1 016 __-- .... .___ i 12674-1 --I__ 1-2 ~ _ _ _ _  , -64uglKg -. ,u : V  

..... PCB-31-2 ...................................................... 0 31N SS00313ST ' AROCLOR-1016 . :12674-11-2 j .................. 64,uglKg - .u . v  

'43993 : 0. 2,lN iSS40091AE 

iV --.______ ' -3 . 0 2,lN iSS40005AE -__.--.____----I-- 

.......... 6:IN iSS40141AE AROCLOR-1016 ,12674-11-21 . 80. 

3 IN 'SSOO312ST AROCLOR-1016 :12674-11-2 I 64  64uglKg :u 0 PCB-31-1 ' . -  

64; 64 W K g - 2  l____--l____.__._ 

__ s 4 . - - z g / L g i u  1 

. "ClEk5 __...._I_________-___l_l.______.-.-_.._- 0 3'IN iSS00316ST AROCLOR-1016 " _ i - ~  I 12674-1 1-2 641 .... a . u g m  ' "  L..- i 
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2 FT IBH00107PE !ARSENIC :7440-38-2 I I 3.21mGg .BW 
i48395--.-.----- 2 4tFT IBH00108PE /ARSENIC 17440-38-2 1 ; 11.8lmgkg I sz 
48395 I 4 1  5FT  IBH00109PE IARSENIC '7440-38-2 ! 9.71mgkg i ( 2  

0 6 FT IBH4000lAE -[ARSENIC a7440-38-2 2.31 3.7imgkg 1 !V 144593 ----___ 
i40893 I 0 71 FT I BH40030AE - ;ARSENIC j7440-38-2 8 2.21 2.91mgkg IS \ iV 

U g  IBWN ;J 144393-L%--- ' 5 FT jBH40033AE Y S E N I C  !7440-38-2 - 
6IFT 'BH40049AE iARSENlC 17440-38-2 2 4.7,mg/&g iSN IJ 

*J 
'41193 L .o---.-.--- 
~ 41993 0 6 FT lBH40062AE :ARSENIC 17440-38-2 : 2' 1 01 m e 9  * 

J 43893 - 0 ___.__-I-- 6 FT 'BH40070AE ___ 'ARSENIC - i7440-38-2 j 2 5.5 mgkg 'SN 
V 40293 0 31FT iBH40118AE IARSENIC __ 

40393 0 5 FT BH40123AE {ARSENIC - ,7440-38-2 I 2; 5 mg%g :SN ,J  
42993 I 11 S_ FT jBH40141AE *ARSENIC 17440-38-2 2 8 ' m g i k c  V 
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40793 
40093 0 6 FT lBH40167AE ,ARSENIC 17440-38-2 21 3 7 m g M  
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17440-38-2 I 31 351m@g-iN IJ-- 

____ 41793 I 0 5 FT BH40243AE >ARSENIC 17440-38-2 ---____- 5.9tmg/kg - I I iv 
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142393 ' 0 5 FT BH4026lAE 'ARSENIC 17440-38-2 ' 21 2.3 mgkg . IV 

17440-38-2 1 2, 9.71meg tv 

'43493 I 5' 10,FT IBH40322AE IARSkNIC - i 7440-38-2 31 4.31mCg IS IV 

43993 I 0; 5 FT :BH40353AE (ARSENIC j7440-38-2 21 5.3im- 1 iV 
'145693. I 0, G I F T  lBH40374AE [ARSENIC I7440-38-2 1 3! 2.6lm@g !N J 

- 
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-_ 
;7440-38-2 i- 2 5.8,m&g; ___-- 
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I -____ 0 5'FT BH40157AE 'ARSENIC 17440-38-2 I 3' 3 61mgkg .N ___ 
~~-~ 

____--_ 
40993 0 5 FT iBH40201AE iARSENlC 
41693 0 5'FT ,BH40217AE 'ARSENIC -0-38-2 f i  5.5:mgkg I f J  -__ L 
_-----__I___ 

IV i 
'43193 0 SIFT IBH40306AE ARSENIC 
:43493 ! 0 5 i F T B H 4 0 3 1 9 A E  i ARSENIC i7440-38-2 3, 2 7,mg&& i 

'A3793 I 0 5 FT IBH40332AE [ARSENIC !7440-38-2 i 31 4.51 mgkg-1 N IJ 
'44093 I - 01 6'FT tBH40348AE !ARSENIC 17440-38-2 i 2/ 3.8img&g !SN IJ 

. / '  . :. 
4 



:. . . .  . .  

5 



. .  

. .  

1 

.. . i 
\ " '  

6 



. . .  . .  
. I  

. . .  . .  ..,. . .' 

. .  

. qy ' 7 



’. 

a 



. .  

9 



. .  

. .  

148295 I 4 6iFT !BHOOl06PE ICALCIUM '7440-70-2 1. -- 109Umgikg I z I 

48395 0 21FT ,BH00107PE iCALClUM i 7440-70-2 I 3390,rngkg t : 2  I 

~iz3z--l -- 2 4'FT IBHOOlOsPE GALCIUM i7440-70-2 1 4320rngkg 1 IZ 
148395 4' -__ 5'FT 'BH00109PE 
144593 '___--- 01 6 FT 'BH4000lAE 

,44393 I 0 5 FT BH40033AE 
.'40893-------- 0 7cFT BH40030AE ,CALCIUM 

V 1159 7910imglkg i ____I_ 
41193 6FT  BH40049AE - CALCIUM i7440-70-2 :- 

I 

41 993 - 0 - 6'FT ___ aBH40062AE #CALCIUM 1101 i7440-70-2 2430lg/kg IV 
143893----- 0 6 FT B H 4 0 0 7 0 A c -  7440-70-2 1203 4190 mgkg , :V 

;40393--, 0 51FT BH40123AE iCALClUM -~ 17440-70-2 I 11681 4250'mghg . V 

- 
.v 
-----I 

140293 0 ZFT iBH40118AE :CALCIUM i7440-70-2 - '_ 2424$ 470OVrng&g : 

42993 I 1 
40793 0 

V 
'!z!L L.--..-.---_ 0 3 FT lBH40196AE !CALCIUM '7440-70-2 ,- 1000' 479001 rnghg- iV 
144893 

140993-L 01 SIFT ,BH40201AE jCALClUM - 
5, FT IBH40217AE --!-CALCIUM c416931-o i7440-70-2 11681 19300imglkg /E  iJ 

142293.------ 1 6'FT BH40253AE !CALCIUM 7440-70-2 I 10001 630001mg&g 1J 

:110093-'--.-- 0 
5 FT 'BH40188AE CALCIUM - 17440-70-2 11551 61201mg/kg 1 0- 

- 
i7440-70-2 1000' 224001 rng/kg i v - -  

141793 -- - - - 0 -- ._ - 5'FT ~BH40243AE {CALCIUM 17440-70-2 I 1099 1 1 1000 mgkg-: E !J 

142393 , 0 51FT tBH40261AE !CALCIUM !7440-70-2 I 21531 20701mgkg I lv I 

143193 0 - !7440-70-2 i 1 1831 352001 mg/kgJ E IJ - 5 FT BH40306AE ICALCiUM 
143493 I 0 51FT BH40319AE \CALCIUM 17440-70-2 i 10001 1290001 mgkg I * IJ __ 
'43493 L------- 5 l O l F T  (BH40322AE iC&ClUM 17440-70-2 ! lOOO\  68400!rng&g ( *  IJ 

J 

. .  

2; . .  

* . . ,  

10 



11 

.. . 



. .  

. .  . .  

. .. 

12 



. .  
... . (  

13 



14 



1 ' . '  

i . 

. .  

61 FT i BH40374AE !COBALT .7440-484 i 10: 7.81meg .B 
i45893 ! -- Oi 5FT iBH40377AE ;COBALT f7440-48-4 I 10; 6 . m g g  !B !V 
i46193 i 01 6:FT !BH40385AE__iCOBALT 17440-484 j 10: 9.5:m- !B IV 
140793 O! 5E-1 :BH40413AE ICOBALT 17440-484 t 10: 7i m g / k g 3  iV 

10' 9.9!mg/kg !B iV ! i7440-484 ; 
10 3.3;mg/kg ;B IV ! :41593 -- : 2, 4,FT- iBH40418AE -:COBALT 17440-484 I---~ 

6F-r i B H 4 0 4 9 L i C O B A L T  ______.I___._._ i7440-484 I IO. 3.2:mg/kg - :B iV 
!V i42193 ~ -___ 

i42193 0: _____. 4. FT iBH40426AE !COBALT 17440-48-4 i -____ IO: 9.4'm@g-F--- :V 
i42193 -- 0 5'FT :BH40427AE 'COBALT ,____ j7440-48-4 j I O. 3.5,5g/kg-:B 'L- 
j42493 . . 0: 2FT iBH40438AE iCOBALT i7440-48-4 ! I O :  36.2.meg iV 

4iFT BH40439AE !COBALT '7440-484 I O '  9.5imglkg :B iV 
/42493 0 5:FT 'BH40440AE -:COBALT f7440-48-4 10 6.8img/kg iB iV  j 

I O  5.8!mg/kg iB : 142493 ---_____ 4 8'FT BH4044IAE :COBALT 17440-48-4 ! iV 
10 9.6:mglkg iV 0: 

;V 
i42593 ' 

'r42593 __ oi 4, FT : BH40447AE !COBALT i7440-48-4 j 10 5.4;mglkg iB , 

5,FT !BH40448AE :COBALT' ! 7440-48-4 I ! I O :  3.7imglkg !B !V ,42593 Oi 
!42593---: 41 8'FT iBH40449AE !COBALT . !7440-4&4 ! I O !  3.l!mg/kg IB !V 

. !42093.-.i 0% 5: FT j BH40483AE ___ I COBALT i7440-48-4 i 11. 32mgIkg !B 1V 
143393 0' 2FT- iBH40510AE !C_OBALT 17440-48-4 I O :  4.3imglkg jB iv 
.143393-':- 01 4lFT iBH40511AE -ICOBALT i7440-484 : 1Oi 2.31meg-jB iV 
443393 ! 0; 5iFT iBH40512AE ICOBALT !7440-4&4 : 1 Oi 2.51 mgLg-1 B IV 
!43393 I 51 8:FT iBH40517AE [COBALT 17440-484 -j 101 3.6!mg/kg IB I V 
i43693 I A 2IFT :BH40518AE !COBALT 17440-48-4 I I O '  13.8img/kg I !V 
!43693 ! -_ 0: 4!FT iBH40519AE !COBALT 17440-48-4 ! __ 10.; 2.9img/kg IB 'V ! ; 
'95693 1- 0' mZm3-4 101 3.21mgkg IB iv 
!45793 0. 4iFT !BH40557AE ICOBALT 17440-48-4 i 10; 4.1lmg/kg IB !V r- l i  3! FT i BH40700AE j COBALT i 7440$84-' IOi 3.l!mg/kg !U iJ 
i46593 i ,31 5iFT iBH40702AE !COBALT i7440-48-4 ! I O :  I .91 mgkg-i U iJ 

7iFT iBH40703AE iCOBALT '7440-48-4 10; 6img/kg iB !V 5' ____-.-- 
:":46593 --- ~ 5i 9Lfl I BH40705AE j COBALT '7440-484 _i I O ;  3.5imgkg :U iJ 

i46693 ! 2 4IFT ~ - ~ - -  ;BH40717AE ;COBALT 17440-48-4 !. I O !  3.5imglkg- jU - IJ 
51 71FT bBH40718AE ICOBALT i7440-48-4 i I O ;  4.21mgkg (U iJ 

I46793 I O! 2ET iBH40729AE ICOBALT ~ 17440-48-4 ; 10; 14.3mgkg j iV ! 
, i46793 I 2: 41FT 1BH4073lAE /COBALT 17440-48-4 1 101 3.51mgkg iB ! 

---- 141593 0; 2sFT iBH40417AE :COBALT 

j 

, 

4: 
0. 2.FT 'BH40425AE :COBALT 7440-48-4 . I O :  7.2'mglkg iB 

141593 I 

-. 

-____- 
- , 

2:FT fBH40446AE ;COBALT _ _  i7440-48-4 j _;B ______ 
-- 

-.--______ 

I 

, 46593 I 

lSB693 i 0 21FT ---BH40715AE :COBALT i7440-48-4 101 15.4img/kg I IJ i 
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f40893 0 7 FT bBH40030AE :LEAD - 7439-92-1 I 
144393 0 [ 7439-92-1 I 11 22.2' ikg io iJ 
!41193 ' 0 6FT iBH40049AE iLEAD .7439-92-1 i 1, 12.1 mgkg '* iJ 
<41993 t 0 . 6FT BH40062AE ILEAD t7439-92-1 I 11 10.4;mgRg IN  !J 
243893 ' 0 -  6)FT IBH40070AE ;LEAD- '7439-92-1 ' 18 13.4 mg/kg iJ 
i40293 I 0, 3FT BH40118AE -!LEAD - -7439-92-1 1' 17.31m@g-!SN !J 

. i42993 ' 1 6 F T  BH4014iAE ,LEAD ~ ,7439-92-1 I lI 15.21m_g/kg SN 'J 

,40093 --- 0 6-FT- iBH40167AE ,LEAD - 7439-92-1 1 16.7'mgkg 'N $ J  
144893 0 5 FT lBH40188AE -:LEAD - 7439-92-1 1 1. 12.51mg/kg-?N J 
'41293 ' 0 - 3FT BH40196AE .LEAD 7439-92-1 2 5.3,mgkg !J 

,41693 __--______ 0 51FT .___ 'BH40217AE 'LEAD - ,7439-92-1 ____ 0.5 10.3*mg/kg- V 
0 5FT BH40243AE ;LEAD __ ,743492-1 0 48 12.6 mghg-1 Y 

I42293L 1 __._- 6'FT iBH40253AE 'LEAD 7439-92-1 ' 2' 8'E9!!ig-!L---.-- J 
;42393 -.-.____I_ 0 5FT BH4026lAE *LEAD 7439-92-1 , 1 18 .81E9kg-1N- - - - -  IJ 
_____----- 43193 0 5FT 'BH40306AE :LEAD __ '7439-92-1 0.5 16.lim - ' V  

?J - 
:44.093 0 -- 61 FT BH40348AE 'LEAD i7439-92-1 11 8.8 mg//g 1' IJ  
143993 1 0' SIFT iBH40353AE ;LEAD 17439-92-1 , 0.5, 6.6Imgkg i iv , 
'45693 , 0 GIFT ,BH40374AE :LEAD ,7439-92-1 ! 21 27.41 mgkg-.. IV I 

i45893 0 51 FT i BH40377AE :LEAD -. 17439-92-1 1 21 l l i m g l k g !  ' I L - - . -  I 
'146193 0- 61FT lBH40385AE 1LEAD !7439-92-1 7 2 1 -  14.7,mgkg IN iJ 
.'I40793 I 0 5; ' FT BH40413AE 17439-92-1 I _- 2 12/mg/kg is !V 

i41.593 1 0 21FT IBH40417AE !LEAD ~ ~7439-92-1 ' - 21 1 1 1 r n g k g T  :J I 
I41593 - ~ ~ -  21 4'FT BH40418AE !LEAD :7439-92-1 j 2: 5.9:mgkg :N :J  

6'FT BH40419AE jLEAD . -------- :7439-92-1 I ___ 2, 2.7,mgkg iN :J 4 ~- 
142193 I 0 21 FT BH40425AE '7439-92-Li- 2t 13.9#m$kg I IV 

!40393 I ~- 0' 5 F T  ,BH40123AE 'LEAD . 7439-92-1 l !  22.8,mgkg-:' !J __ 

40793 ' 0 5 F T  BH40157AE ,LEAD 7439-92-1 21 129mgikg S *V -- __ -___ _ _ ~  ~ 

40993 1 0' 5FT ,BH40201AE !LEAD ,7439-92-1 t 2 8.9mgikg !S iV 

-41793 

__ . i43493 0 5'FT 'BH40319AE iLEAD ' J  
'J - ___- __.-_ 

'43493 . 5 lOFx-- BH40322AE -:LEAD 
43793 0 5FT BH40332AE !LEAD - '7439-92-1 __ 2 10.7 mglkg !S 

I 

!LEAD 
i41593 ' 
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148295 0 -  21FT 'BH00104PE :MERCURY 1743497-6 i 0.111 0. l l imgkg iU cz 
i48295 2 4!FT BH00105PE {MERCURY 1743497-6 j - 0.11 O.l/mg/k/k :U z 
148295 4 6'FT BH00106PE IMERCURY 17439-97-6 ! 0.111 0.l l imgkg 'U . =  -I 

0.11 O.lllmg/kg IU -- 0 21- eBH00107PE {MERCURY 1743997-6 * I48395 I_---- 

'48395 ._ 21 4 FT BH00108PE -!MERCURY 17439-97-6 1 0.11 0.13'meg $U Iz-- 
048395 4 5FT BH00109PE iMERCURY __ 1743497-6 i 0.11 0.11;mglkg 'U : z  

0 7 FT iBH40030AE 'MERCURY '7439-97-6 I 0.21 0.05,mgkg IUN $ J  
0 5,FT BH40033AE 17439-97-6 ! 0.04 0.1 11 mg&glU V '44393 I---_ l__l 

141 193 0 6 FT iBH40049AE 17439-97-6 i 0 05 0.121mgkg;U IV 
141993 o-.-.-..--.-- 6FT BH40062AE IMERCURY ___ '7439-97-6 i 0.04 0.17 m@g I fV  
i43893 __ 0 6,FT BH40070AE !MERCURY r7439-976 005 0.12lmg/kg iU ? V  
140293 0' 31FT IBH40118AE :MERCURY 17439-97-6 i 0.2 O.l8img/kg-~ J 
140393 0 SIFT 'BH40123AE !MERCURY 17439-976 I 005 O12tmgkg !U V 
'42993 __ 11 6'FT IBH40141AE !MERCURY 17439-97-6 ! 0.2' 0.111m$kg U ,J 
43793 4 - 5 1 F T  _____ lBH40157AE IMERCURY 17439-97-6 ! 0.21 0.121mgkg 'u J I 

140093 0' GIFT - - - 'BH40167AE (MERCURY t7439-97-6 2 0.051 0.141mgkg : V : 

:40993 1 0 .____ 5,FT iBH4020lAE IMERCURY - i7439-97-6 I 0.2, O.llimg/kg !U jJ 
'41693 0' -- 5'FT 'BH40217AE !MERCURY 17439-97-6 0.051-g PJ 

!V 
;J 

'42293 11 6' FT I BH40253AE I MERCURY r7439-97-6 
'42393 1 01 ?/FT 1BH40261AE /MERCURY (7439-97-6 : 0.28 0.22lmgkg I 

. z  

'40893 I 

1 

I - 

. i44893 0' 5 FT 'BH40188AE 'MERCURY 17439-97-6 0.05' 0.08imgkg 'B i V  ___-I 

41 293 o-_..-- 3'FT BH40196AE !MERCURY __ !7439-97-6 1 - 0.2, O.ll[mgkg U :J  I 

, 
.41793 L 01 51 FT BH40243AE :MERCURY 1743497-6 i-.m !V 1 

143193--- 01 51 FT lBH40306AE IMERCURY i7439-97-6 L 0.05'- 0.14lmgkg IV 
143493 01 5:FT lBH40319AE IMERCURY :7439-974 1 0.21 0.171mgku IV 

;43493 5: 10lFT IBH40322AE !MERCURY 17439-97-6 \ 0.21 0.171mgkk IU IV  I 

43793 --_-_ 01 5/FT lBH40332AE [MERCURY :7439-97-6 I 0.2, i.21mg&g I iJ I 
. 44093 01 GIFT lBH40348AE iMERCURY i7439-97-6 1 0.051 0.12 m@g iU 1V I 

I 

149993 01 5 FT 1BH40353AE IMERCURY 17439-97-6 i 0.05 0.141mglkg 1 1V 
01 6'FT 'BH40374AE !MERCURY : 7439-97-6 ! 0.21 O.l31m@g IUN 1 J  -, i45693 

--_- '45893 01 - -- 5 --- FT lBH40377AE IMERCURY ,7439-97-6 1 0.21 O.li/m@g 1U iv 
46193 - Oi------ 6 FT iBH40385AE IMERCURY 7439-97-6 0.21 0.121mg/kglU 'V  

i41593 0 2lFT iBH40417AE IMERCURY [7439-97-6 I - 0.21 0.2llm@g IU /V  1 

:mGT--- 21 41FT 1BH40418AE [MERCURY 17439-976 0.2 0.21meg IU iV I 

:41593 4, 6'FT IBH40419AE !MERCURY 17439-97-6 i 0:2; 0.161mglkg !U i V  
142193 01 Z F T  'BH40425AE [MERCURY 17439-97-6 i iJ I 0.2 o . l ~ j m g l k g ! U N  
'42193 1 01 - 41 FT I BH40426AE I MERCURY !743497-6 1 0.2' O.ll(mgkg ;UN !J t 

40793 01 - 5 FT iBH40413AE !MERCURY 12439-97-6 j 0.21 0.121mgkgJU :J I 
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146793- I 2 
146793 ; 4i 

2:FT lBH40743AE :SELENIUM i7782-49-2 i i i  0 . 2 i r n ~ g  IU iJ 
2. 5:FT iBH40745AE ISELENIUM i7782-49-2 ; li 0.19irngkg IU !J i46893 

i46893 5i 7:FT iBH40746AE ASELENIUM '7782-49-2 i l j  0.18irng&g !U ' iJ 
146993 : 1' - - ~  ' 3FT :BH40757AE -]SELENIUM _I__ ____ 17782-49-2 ! i i  o.Wmg&g iu iJ 

!J ,46993 3 5.FT 'BH40759AE !SELENIUM _ i 7782-49-2 ! I !  0.18irngbg IU 
, i47093 ~- ! 1; 3.FT 2 H 4 0 7 7 1 A E  ;SELENIUM i7782-49-2 ! !V 
', i47093 I 3! 5FT BH40773AE ;SELENIUM __ i iV 

i47093 : 5: 7:FT iBH40774AE !SELENIUM - i7782-49-2 I 51 0.22irngkg IU iV 

lP208989 : 3. 9; FT .SEPl789BR0309, i SELENIUM i7782-49-2 ! 1; 1.2kg/kg IUJ !A 
iP209089 I 0 3iFT :SEP1889BROOOB !SELENIUM __ :7782-49-2 i 5.71 5.71rng/kg !U ! 
jPZQ9089 91FT ; 4 ;SEPl889BR0309 - ~ ISELENIUM i 7 7 6 i Z Z Z l  li 1.2itng&g !UJ iA 
kP209189 i 0: 3'FT 1 SEPl989BR0003 iSELENlUM 17782-49-2 i 5.4; 5.41mgkg IU ! 
I PP09489 * 0' 31 FT ISEP2289BR0003-!SELENlUM 17782-49-2 j 1:li l.lirng&g IU I 

!E?.EE-___---- Oi 3:FT .SEP3089BROOOs;SELENIUM 17782-49-2 I 2.51 2.5!rng/kg IU 1 -; lP210189 ! 3! 9:FT ISEP3089BR0309 :SELENIUM f7782-49-2 I 11 1.3img/kg i IA 

:.i424.= i 51 711N ISS40083AE ;SELENIUM 1778249-2 I 2; 0.421rngkg fU iV 
'i46593 i- 7: 8 lN  iSS40140AE :SELENIUM 1 7 7 8 2 4 2  ! - li 0.19~rngkk-lU ;J 

-! 

' 

-- 

I 
!7782-49-2 I 6: 6img5g lU -- 

5.3; 5.3irngkg IU I--.- 

'lP207589 j_ 0: 3;FT :SEP0389BR0003 !SELENIUM .. 
4P208889 : 4:FT 'SEP1689BR0004 :SELENIUM . i7782-49-2 i 0 -- 

4 

iP209489 ; 31 71 FT lSEP2289BR0307 SELENIUM i7782-49-2 i i i  1.3Irngkg IUJ IA 

iP210289 I 0; 31FT !SEP3189BR0003 !SELENIUM 17782-49-2 I 6.31 6.3;rn$kg !U 4 I 

'1.46993 : 10; 16lN iSS40144AE !SELENIUM 17782-49-2 I 1. 0.19rngkg IU iJ I 

. .  
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. i43693 ___ 0. ____.  2. FT ; BH40518AE -_'_TIN ,7440-31-5 100 22.5:mgkg iU iJ  
. i43693 0 4:FT IBH40519AE :TIN ' :7440-31-5 : 100' 21.5:mg//g iU I J  . 
. :43693 ___ 0 5 FT ~ BH40520AE :TIN 7440-31-5 ! 100, 23.5imgkg IB :J 
i45793 0 4FT 'BH40557AE !TIN ,7440-31-5 j_.- .IO01 22:mg/kg .U i J  

1 3 FT I BH40700AE :TIN '7440-31-5 ' 40: 5;mgkg IU ;J 146593 ' __._______._-._______I_ ~ _-__-__.-._.._---I. 
i7440-31-5-j 40 4.3:mglkg , , IU i J  
:7440-31-5 i iJ 40' 4.7, m g k g L :  _._________-. 

5. 9 F T  !BH40705AE !TIN :7440-31-5 40. 7.4.mglkg ;U :J 
.__. 0 2.FT ~ 'BH40715AE 'TIN ~ , ,7440-31-5 ! -.__---___ 40. 5.3:mglkg - __ !U IJ 
:46693 - 2 4'FT ~ .BH40717AE :TIN '7440-31-5 40' 4.6.mgzg :U - 
I 46693 _I_-_____. 5 ___ 7'FT - BH40718AE. 'TIN i7440-31-5 . 40' 6.2 mglkg u .J 
t46793 ' 0 2FT BH40729AE :TIN 7440-31-5 40 4.8mgEg rU !J 

. : 46793 4' 6FT ,BH40732AE .TIN .7440-31-5 ' 40 5.1'mglkg 'U iJ 
i46893 0 2'FT BH40743AE .TIN -- i7440-31-5 - 40 7.3:mglka-U -_I.- i J  
i46893 - 2 __ 5 FT __ _._____ BH40745AE.-,TlN ~_ 'z!!Es.L 40 7 : E g z g -  u ___________ iJ 

~ .- 
I 

;46593 3 5!FT .BH40702AE !TIN 
5' 73FT -BH40703AE TIN ____ 

-_________.____.___I -..I_---__._- _.._ .... ---____-- ___._ - 

:J 

146793 2, 4 FT iBH40731AE __ ;TIN :7440-31-5 :L 40 51mglkg iu iJ 
___.---..-_-I....._._._ ._ - __..__---.-----I__-_____ 

;7440-31-5 .' i 4 6 ? . -  1 3FT -BH40757AE TIN __  40. 6.5;mglkg U 

:.47@3 
147093 ' 

'FEZ3 i .si 7; FT i ~ ___I___ BH40774AE !TIN i7440-31-5 200, 4.4:mg/9 iU ' IJ . 
iP207589 i 0' 3 FT iSEP0389BR0003 iTlN - i7440-31-5 I 23.4 23.41mgkg :U 
;P207689 ' 3' 9:FT iSEP0389BR0309 ;TIN 17440-31-5 i 40; 22.91mgkg !U i V  

' 1P208889 h- 4FT iSEP1689BR0004 ;TIN _-_____I___ 17440-31-5 i. 21.81 21.8.mgkg iU 
!7440-31-5 j iV iP208889 : 41 101FT iSEP1689BR04lCOJN 

iP2,08989 : 3) 9FT /SEP1789BR0309 iTlN i7440-31-5 j 401 24.8imgkg iU iV 
(7440-31-5 1- 22.2; 22.2!Egbg IU 

jV 
.!7440-31-5 ?---- 22.2:mgB iU 1 

!P209189 : 31 _____ I O  FT : SEPl989BR0309 :TIN '7440-31-5 1 1 40 23.l/mg/kg iU !V 

' 146993 : 3 5FT BH40759AE :TIN 

3' 5: FT i BH40773AE \TIN 

_ - ~  
1: 3'FT IBH40771AE ,TIN i 7440-31 -5 

PI------.--- .- -I_-- ____ 
._.-_.__I_-_ 

- 
-LP 

40i 23.6imgkg iU , 

40' 24.7!mg&g ;U 

3'FT --~EP2289BR0003 !TIN i7440-31-5 I 22.2. 22.2;mgzg .U . zP209489 ~ O! - 

, LP209589 ~ 4 1OiFT iSEP2389BR0410 !TIN i7440-31-5 I 40: 23.2imghg iU 

' iP269089 Of 3;FT , 'SEP1889BR0003 ITIN . 
9 FT !SEP1889BR0309 iTlN '7440-31-5 i -- _- . . - i P209089 4 

iP209189 , . 0 3'FT iSEPl989BR0003 :TIN .___ 

40'. 25;mglkg !U iV - 7, 
iP209589 j 01 - ~ - - - ~ ~ ~  'SEP2389BR0004 :TIN i7440-31-5 1 

1-- 
.' ;?LO9889 I 0. 4:FT 'SEP2689BROOe !TIN i7440-31-5 i 40; 23.61mgkg [U :V 

i7440-31-5 j 
* mP209889 I 4 10FT SEP2689BR0410lTIN 

iP210189 j 0, 3 FT 5EP3089BR0003 !TIN 

. .  
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146993 -- 3 5, FT BH40759AE !VANADIUM '7440-62-2 ' 10 11.4!mg&g TV 

; 47093 3 5 F T  -;BH40773AE !VANADIUM ,7440-62-2 . 50 1 1.5; mgikg-,-. :J 
IJ - ~ - - -  i 47093 , 1 3 FT 'BH40771AE :VANADIUM - i7440-62-2 50: 34.3mg& : 

. i47093L------- 5 7lFT .BH40774AE !VANADIUM i7440-62-2 j 50 19.3: mg&g-: .! J 
;P207589 ___________ 0 3:FT :SEP0389BR0003 iVANADlUM __ t7440-62-2 !- 11.7: 35.8 mglkg : ! 

:p207589 3 9 FT iSEP0389BR0309 ;VANADIUM------ ; 7440-62-2 -:- 10 17.5irngkg - . iA ' 

j P208889 0 4,FT 'SEP1689BR0004 iVANADlUM __ ,7440-62-2 I 10.9 28.8.m@g-- L---.- 
iP208889 . 4. 10;FT._-SEP1689BR0410iVANADIUM 17440-62-2 I 10 ____ 17.5,mglkg - ; :V . __ 

10 16.7glkg-- -----I-_.-_...__ 

!!!?!E!!?- 4. 9 -_ FT SEP1889BR0309 :VANADIUM 7440-62-2 ! 10' . 3417imglkg 'A 
,7440-62-2 . 11.1 38. mglkg- - 

iP209489 __.______..__I._..__.-..--_- 0 3 FT .SEP2289BR0003 ___ !VANADIUM - 17440-62-2 ____ . 1 1.1 .-15.5'mglkg-. -.--: 
.___ !P2Q9589 : 0: __.-_ 4'FT. iSEP2389BR0004 !VANADIUM ,7440-62-2 12.51 30.2:mgkg : iV  
: P209589 4 10:FT iSEP2389BR0410 !VANADIUM 17440-62-2 ' 10: 1 1.8: mg/kg-' LV 
: P209889 0 4iFT ISEP2689BR0004 iVANADlUM i7440-62-2 10: 29.7!mg/kg : :V 
;E23?!!EL 4 10 FT iSEP2689BR0410 !VANADIUM - :7440-62-2 j - 7  10. 2 6 . 2 : m g k g r  ) V  

iP210189 ' 3 91FT 'SEP3089BR0309 !VANADIUM - i7440-62-2 i 10. 20.5.mglkg I IV 

iV  
i42493 I 5: 7ilN iSS40083AE !VANADIUM !7440-62-2 i 10. 17.7img/kg : iV  ! 
146593 : 7; 811N iSS40140AE !VANADIUM . j7440-62-2 1 10; 29.9imgkg : iv 
!46993 ' 10 16;IN 'SS40144AE iVANADlUM i7440-62-2 ; -10: 321mg/kg-: iV  

6iFT iBH00061AE :ZINC - 17440-66-6 j 101 17.4img&g i iV  
-- - 51FT iBH00066AE ' :ZINC --L----- 17440-66-6 7 ' 101 33.7:mgkg j :J 

17440-66-6 ! 10: 26.7:mglkg ! iJ io5393 j 0: 51FT ' lBH00076AE --;ZINC -- 
148'195 i 0; 21 FT IBHOOlOl PE :ZINC 17440-66-6 i 32.1imgkg ;E ! Z  
148195-72:----- ___-_____ 4; FT 1 BH00102PE .rZxCp--- --__ 17440-66-6 i ~ 21.71 mg&g-! E i Z  
148'195 41 6!FT - iBH00103PE . [ZINC i7440-66-6 j ' 26.7,mglkg - iE I Z  

.i48295 j 0: 2i FT ! BHOOl04PE !ZINC i7440-66-6 ! 30.4; mglkg i E f Z  
17.3irngkg !E I Z  i48295 

; 14.6im@g :E ---- 
148395 0: iBHOOl07PE--iZINC i7440-66-6 i - i 30.1jmgkg IE : z  - 

. i40395 --- i 2; 4: FT !BH00108PE ;ZINC -- 17440-66-6 1 1.2 , 

IV 9.FT SEP1789BR0309 :VANADIUM .7440-62-2 -:- 3. . - - - _ _ _ _ _ _ _ _ ~  : P208989 
! P209089 0. 3 FT .SEP1889BREVANADIUM :7440-62-2 I 1 1 .l 16.3: mglkg 

iP209189 ; 0. 
i P209189 ___ 3 10 FT ___ :SEP1989BR030_9_!VANADlUM 17440-62-2 ; 10 31.2:mgkg : 

~ 

3;FL- - SEPl989BR0003 !VANADIUM 
'V 

1V 10. 16.7i m9LKg- ;p269489L-3 _____._I 7'FT iSEP2289BR0307 ;VANADIUM $7440-62-2 

~ 

0' 3. FT 'SEP3089BR0003 !VANADIUM i7440-62-2 4 12.5: 48.8imglkg - I 

12.5 51.9 mgkg i 
3: 5 i F L - -  iSEP3189BR0306 IVANADIUM i7440-62-2 i 10. 471mg&g-i 

____ ' P210189 

'!P210289 j 0: 31ET :SEP3189BR0003 lVANADlUM 17440-62-2 1 
iP210289 ~ 

_---___- -- 

- . ~  

. .  - 
- 

~ - 
2; _._____ 4. FT ! BHOOl05PE ___ !ZINC ____.____.._____ 17440-66-6 - 

: Z  148295.L -.I__- 4: 6iFT iBH00106PE --:ZINC $744066-6 ! 

. .  
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'40393 ....... 2 . __ 2.m ,BC140124AE ... il.l.2.2-TETRACHLOROETHANE 179-34-5 j 6 61ugMg -- - _._________ IU :V ._ 
.00693--.--- 1 2 FT .BH40151AE '1.1.2.2-TETRACHLOROETHANE 179-34-5 . 6 6luglKg U V 
#*0793 5 6 F T  ,BH40159AE ___ 1.122-TETRACHLOROETHANE __ i79-34-5 L 6 6!ugMg !U V 

.... .'.~.--.-.-?'FT ..... ..EE.*-E 1.1 .2.2-TETRACHLOROETHANE .. 179-34-5 ' 2? 32.@g-:I! V 
4 5.FT qBH40032AE 1.1 2.2-TETRACHLOROETHANE :79-34-5 ' 5 5 u g M g . u  iV 

~ _ _ _  

iV 
- . 40893 ._ .. 1; 1 FT ..__I_._._-.-__.-_____ :BH4W31AE 1.1 2.2-TETRACHLOROETHANE --EI5_- I 5.-_?9i%.g- u 

40993 ............................................................................... 5 6FT . .BH40203AE 1.1 2.2-TETRACHLOROETHANE -----.-----.-_.____.__.__I____._ ;79-34-5 I 5 .. SuglKg ___._._I__-..________.___ U .V 

......... 
,41993 BH4W64AE 

* . e3  1 2.FT lBWO484AE 
42193 1 2FT BH40436AE 

----.-....I ......... 5 .- ... 

42993 5 6 F T  

:43493 1 2, 2 

.. .._ ........ 

-__.____ 
:V 6iuglKg : U  ,46693 - 1. . 1IFT 3H40716AE __ ----.I----.-_.--..I_..----.-.-_.-..-___3____._____1_________,_~~~ 11.1.2.2-TETRACHLOROETHANE '79-34-5 : 5 

'46793 ; 1 21FT lBH40730AE I1.1.2.2-TETRACHLOROETHANE 179-34-5 I 5 6 i W g  ju .V  I 

:79-34-5- I 5 SUg/Kg;U IV 
/46993--. _ L - Y . - 3 1 _ F T _ - _ i F B 7 3 L  -..-:G2=T%H!R9EE-L _____.I.- :79345-i _ _ _  S SuglKg __ IU !V ! 
,48195 I 0 2iFT IBHWlOlPE il.l.2.2-TETRACHLOROETHANE :79-34-5 I 5 s,LIglKg !U 'Z 

,848195 ! 2 41FT iBH001MPE 11.12.2-TETRACHLOROETHANE i79-34-5 I 5 5WwJLg iu i Z  t 

'148195 4 6lFT ,- :BHW103PE !1.1.2.2-TETRACHLOROETHANE - i79-346 I 55...-5-~-g_!U--..-. i Z  i 
148295 i 0 2iFT :BH00104PE i1.12.2-TETRACHLOROETHANE -m-34-5 I S 58ugJKg IU I Z  

'46893 i 1: 2'FT 1BH40744AE .1.1.22-TETRACHLOROETHANE 

148295 j 2. 4IFT iBHW105PE 1 1 2 2-TETRACHLOROETHANE 

, 

2 



'40893 ' 
,40993 I 5 . 

. 840993 ' 1: _-- 
:41193 l! 2 F T  .BH4005QAE 1.1.2-TCA 179-0-5 6 6-M-g IU IV 
,4 1293 1: 2'FT 1BH40197AE .1.1.2-TCA 179-0-5 ' 28 2 8 ~ ~ ~ 9  !U !V 
,41593 ' 5 5:FT .BH40211AE 1.1 .2-TCA ,7903-5 5 5ugM9;u  'V 

2 21FT 'BH40218AE I_ 1.1.2-TCA 179-00-5 5 55!9!9~U..- . . - . - -  IV ,41693 -I_--- 

1.1.2-TCA :79-00-5 ~ 6 6ug/Kg .U V *?.!2'793 _ 5 .... 5.". ....... ..1BH40265AE . . .- . .................... ... .. 
2- 2;FT 'BH40063AE !1.1.2-TCA 7900-5 ; 5 5u@Kg .U .v ,41993--- . . __- 

:41993 5 5'FT :BH400MAE 1 .1.2-TCA ,7940-5 ' 5 5 u@Kg !U 'V 
. . . .  1 2FT , F!?? 29.. ??.u.@Kg. .G V 

42193 1 24 FT '79-00-5 12 12:u@Kg U :V 
42293 4 4FT 79-00-5 6 6 ug/Kg , U 'J 
,42393 1, 1 FT BH402624E 1.1.2-TCA 17900-5 ' 6 6,ugn<g ,U V 

I i42493 5 SFT LBH40284AE :1.1.2-TCA ~ 7900-5 5 5:ug/K9 IU v 
42493 2 3FT ;BH40283AE 1.1.2-TCA 179-00-5 
42593 5 6;FT IBH40292AE 1.1.2-TCA ! 79-00-5 .. 5 5,u@Kg 'U ;V 
;42993 1: 2 FT BH40143AE 1.1 .2-TCA ,7900-5 5 5 2 E 9 . 2  .V 
42993 '1.1.2-TCA ,7900-5 6 6.u@Kg.;U 'V 
____I-__ s-6 .E...%O%%E--.-.- . I__-..-__---. - 
;a3193 2 2.FT .BH40307AE .l.l.P-TCA ,79-00-5 11.. l l ;u@Kg :U V 

2 2.- 'BH40325AE - 1.1.2-TCA ,7900-5 5 5u!@g 'U -V . A ? L - - - . - -  
43393 5 6:FT .BH40326AE 1.1 .2-TCA :7900-5 6 6u@Kg :U 'V 
:43493 2 2 FT .BH40320AE 1 .I .2-TCA 17900-5 ' 6 6 u@Kg ,U V 
43493 ' 5 6'FT iBH40321AE 1.1.2-TCA ! 7900-5 6 6u@Kg cU tV 
43693 3 3 FT .BH40341AE .1.1.2-TCA i79.00-5 :V 

6 IV 6:ugKg ;U 43793 5 6!FT BH40334AE :1.1.2-TCA i7940-5 . 

________-^____--.--I---- ~. .. ___. 
... _ ...... __ ..... ... .. -. . 

.v :41793 . 2 3:FT 'BH40244AE 1.1.2-TCA 17900-5 ~ 5 5u@Kg (U 
~ __.I..____...____.__I_____~_._.____~..~___..__~__I . ._-.---__-._I____-__... -_ -~ 

___--____-I___._- ___ 
. __ . ... - 

.-...._^_I ....... ............... . ....... ....................... 
_~_________.___.__._.__-.--I__--- 

42093 

_ _ _ _ _ _ . _ _ . _ . _ _ . . _ I _ _ _ _ _ _ ~ _ _ _ _ _ . _ _ _ _ _ _ _ _ - . - - . - _ - - - - ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ _ . - - - .  - 
. ..... .. ___ . _ . ............... ............. ........................ 

. ....... ... 6 . . - 6 . u @ 9 - !  ;4L . .. .... _. .............. .._I.-____-- . - ....... -- .... ...... 
--- 

' 
................... ... .. .......... ............................................................................ .. .- ... 

_____I__-_-.. ~ _.___________-_---.-.---____________.__I____ ._.I-.-_._._- - - 
. . - __ . 

- ~ _ _ _ _ - . _ _  
___.___-.___._I---_------ .._-__I_- -____ 6 _ _ 6 ! @ g - U  __ __-; 

A?E---i ' i _ _ _ ! . i F i . . . _ l ~ 1 . ( . 2 - T C A - _ _ ~  . __.__--___.._-- 17900-5 ~:-*glKg-!U-----d :V 
i79-00-5 : 5 5iupKg !U IV 

','44093 ' 11 21FT ,BH40349AE 1.1.2-TCA '79-00-5 : 12, 12iu@Kg iU :V 
'44393 ' 5 6:FT ,BH40035AE . 11.1.2-TcA ,7940-5 : 12 1 2 ; u p g  iu :V 

!7940-5 '- 28 28lu@Kg iU iV  
17900-5 6 'V 

._-_-__._----"--___.-_I_-- ---.-..----~---BiuvK9 IU 

. IV :7900-5 
!7940-5 : 7. 7SgAg IU IV 

._.....___....._._.......I .-_-I- - 6 _ - 6 g q n < 9 _ i !  

.. . %!@-g-i.l? iv 
:45893 ' 5 5 E  IBH40379AE 11.1.2-TCA :79-00-5 6: 61ug/Kg !U iV 
,46193 . 0 1!FT iBH40386AE .1.1.2-TCA ~ 79-00-5 30 GTfig ! U  :V 

. 'i46593 ' 2 21FT iBH40701AE :1.1.2-TCA i7900-5 , 5. 5U@B IU :V 
46693 ! l i '  lIFT-,.- tBH40716AE . L m T C A  179-MI-5 I 5 s i u * 9 . u . - ~ .  !V 
i46793 ~ 1: 2iFT !BH40730AE 11.1.2-TCA !7900-5 5 6lugKg iU !V _____..l-_l__ ir _. . L . . . ~  -._-.___.____I.l._ 
!46893 ! 21FT iBH407MAE :I.lS-TCA !7940-5 I 5 5.uglKg !U ;V 

1.1.2-TCA ,7940-5 : 5-53iT9 :u IV 

. c  'PZo9189 ! 0 l lFT ISEP1989BRWO2 iI.12-TCA 17900-5 ~ 6 6iu*g-.:U ' iV 

i43793 ~ - - ?  I 1, 1.FT .. :BH40333AE 1.1.2-TCA ,79.00-5 5 5uglKg ,U 'V .__._____._-I-.-.--_--..-- . --.___I_.____.___-I_..___-_ 

:BH40354AE 1.1.2-TCA ;79m-5 ' 6 ' 43993 I 1. 
I_--__ --..--I----." ____________.I.______ 

_._..-~I--..---I-.-__-____.__________.I_______.__.I._-_.___._I._I 
--_____.. ,44393 ' 1 1 i F T I B H 4 0 0 3 4 A E  1.1.2-TCA 

' ,44893 2 2,FT :BH40190AE .1.1.2-TCA 
..45693 5 6'FT .BH40376AE 1.1.2-TCA 
'45693 1 l iFT .BH40375AE 1.1.2-TCA 
,45793 5 6iFT ___ @+%0560AE 1.1.2-TCA __._-_.- i79-5 :.- 6 6ugKg IU 
45893 2 2:- 1BH40378AE :1.1.2-TCA 17900-5 6' 

......... . 
IV . .  

-_ - - ____ __ --___.-_____I 
i46293 i 2 3FT iBH40566AE 1.1.2-TCA '79.00-5 ' 6 IV .... __I_I -_I...___ 1. %9!!?9..L! L 

1 .  

1 

- 

'i.. L%E%!--; iSEP1789BRM06 i1.1.2-TCA ___ . ! 7900-5 6: 6iu@Kg :U . :V 4 
:V 
iv 

!P209189 : 4'- ISEP1989BRW06 i1.1.2-TCA 

iF'209489 i 0. 1!FT !SEP2289BRWO2 il.1.2-TCA :V 

-- 6 6:ugKg, iU 179-5 ~ 

Ip209489 j L'._BIFT-!sE-?LL! 
---- P209889 . 0: 2iFT !SEP2689BRWO2 il.l,2-TW- !79-00-5 i 6! 6:ugKg IU iV 

' 'P209889 ; 4 61FT ----- i S E P 2 6 8 9 B M  11.12-TCA 17- i 6: 6,UgKg IU !V 
.pZlO189 I 0. 2iFT 1SEP3089BRW02 11.12-TCA 

'. . 

3 3 
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I 

... :. ..... ..5.- ..... 6 .F ............ BH00063AE il.2-DCA 107-06-2 ! .... ' 5  5 u g l K g u  !V 
'107-06-2 2 - - G . u g l K g - u . .  -_ 

!%?EL 2 2.FT ... ... .BHOOOTIAE .. - .1.2-CCA 107-06-2 , V 
'40093 1 2FT ....... BH40168AE ........ 1.2-DCA 107-062 : .............. 6 LWg2 .-...-I.__._-___. 'V 

6 6ug/Kg-U 'V 
:4029!---_--?-- _.A ".. ...:BH40119A! L I Z  .. ---.-------I . -. .. 107-06-2 -.---6-G,ug/KgU __.-._____ V - 
40393 ..... .......... ....... ......................... 1.2-DCA ................ 10766-2 : 6 6!ug/Kg .U .... ? ?I FZ. LB!%ol_2p_- :v 

'107-06-2 . 6 6,ug/Kg u 
,40793 . 5 6,FT BH40159AE '1.2-CCA __ '10746-2 3 6i!s!le.L IV 

-40893 ............................................ 1 FT BH40031AE '1.2-OCA 107-06-2 5 29.ug/Kg ....... U V ............ 
40993 .............. s ......... .. ..iBH.%e!E ............................................................ 1.2-OCA 107-06-2 . ... 5 ............................... 5ug/Kg U V ........... 

41193 ......... BH40050AE .... .I,Z-DCA ....... .......... 107-06-2 ................................... 6 6 ug/Kg ,U V .. ____I_...__.. 1 2 'I 
,P!?93 .... .:... ...... .1 . .  , ?'FI . i8H4?!?7n! ...... 1.2-OCA ................................................. 107-06-2 ?.e ......... ze ug/!g--u V . , 
41593 ! 5-'. 5 F T  'BH40211AE 107-06-2 5 5 W K 9  u V 

.... 107-06-2 5 5ug/Kg U V 
41793 ........ .? ............. .?" ....... .?BH?o?M4E. ........ 107-06-2 __ ..................... 5 5ug/Kg - ...... U , ......................... :V , ..... 
41793 5 6 FT ,BH40245AE . 107-06-2 ' 6 6.~g/Kg .U V 

. --_I.._____. 41993 ' 2 2,- ...... lBH40063AE -- .. __ 107-06-2 i 5 5.ug/Kg .. U __ :V 
?I93 ..... : ........ ....... . ?.". ...... . _ j  EH40-?!!! .... ---!_'l?:!?cn- ...... ... ..... 107-06-2 ............ I 5 ................ 5.uglKg .u ............... .V 

29 29ug/Kg u :V - 107-06-2 I - --_ 
42193 . .. 1, 2FT iBH40436AE .l.Z-OCA -.--I.I-.-.---- I_ 107-06-2 ..... i 12 12:ug/Kg - .U __ .v ________ 

.,42??2 ....... I... ..... 4'. ........ ......... .iez?'!Ak. ...... ..-i!:2-P??.-. ....................................... 107-06-2 ........................... 3 !?.Us/Ka. u ....... ...... .J  

....... ................................. 2 52g!!Lu_. .......... 2 L 
I__-- 107-062 ; 5 5ugNg u -v-. 

'42993 -___ ' I _I..I_._-__ 2 FT iBH40143AE :l.Z-OCA "____ : 107-06-2- --I_-_-_. 5 B i ; g l K g  . - ---...-.-- IU .V 
:42993 ...................................... : 5 6'FT :BH40145AE .................................... II.2-OCA . .  ...._._....___...._I_-.._.~. ! 107-06-2 6 6)ug/Kg :U V 

11 1lwJKg 'U  __ '.?A___ .______._ 2 2.FT BH40325AE .:1 2-DCA I . .̂.---.........._....__.__-.._I___. 107-06-2 5 5,ugKg U 'V 
:43393 .......................................... 5 6'FT ...........-......................-..................-......I. .BH40326AE .l.Z-OCA .............. .107-06-2 6 6ug/Kg U .V 

--__I 43493 : 5 6.FT 'BH40321AE '1.2-OCA -.--..--._._.._I__.------_-_ 107-06-2 ' 6 6iug/Kg .. !U V 
'43693 .................... .......... 3, F ........ .i?!!E%.E .... 1.2-OCA ....... ................... __ .............. .2!?sfL.-.. ................. 6 6ug/Kg .......... 'U  .. V _.  
,43793 , _______-__ 1 1:FT --___ :BH40333AE 1.2-Ow --___ 107-06-2 5 5 , g K g  'U  'V 

.' 43993 5 SFT :BH40355AE .I.Z-DCA -____ ' '107-06-2 ~ 5 5 2 E 9 : U i ~ -  
. 43993 ' 1' IIFT iBH40354AE 1.2-DCA -.-.-...-..----_-_--__l_l :107-06-2 , 6 ___- 6!ug/Kg :U .V 

44093 .... 1 ...... ......... :E!0349AE ......... _.":?:.?C!! ................. ............ 1107-06-2 . , 12. ........ lZ,ug/Kg _. ....... .U _ ............... :V  

,44393 1 1IFT IBH40034AE 1.2-OCA 110766-2 : 28. 28!ug/Kg !U 'V 
h-*= ..... :.-..2 1 FT._ ..... e!.FeoAE !?,2_r9A ........ ~ ._--_I_____-_ t 107-06-2 : __I_ 6 .___.____._I______________" 6,ug/Kg .U V 

45693 ~ 1 l !FT mBH40375AE '1.2-OCA ' 107-06-2 7. ~ 'l.ug/Kg __ __I____ iU iV --L 
4 5 7 L . i  ....... 3.- ........ ..!vC-. :!-E!?!! LLkE!! ........ :107-06-2_ _.__-..--- 6 i U . : U  .___I_I.___,. . i 

i45693 ' S!!-'E!O~E---~L:2S _____________ .-1 
~ ? ~ ~ ~ ! - ~ ~ o - - ~ : . F  2E!E!zE%c- .--i.L2:E%:-_ :... 

v '05193 1. 1 FT 'BHOW67AE '1.2-DCA 

107-062 I - '40093 , 4 5FT .BH40169AE :1.2-DCA 

.... ............ .... .... .. . 
1V ,40693 1' Z'FT 1BH40151AE '1.2-CCA 

40793 BH40158AE 1.2-OCA .107-06-2 : :v 
'40893 ___.I__ 4 - 5  ' T  8 E ? E - - j L 2 : F L  '107-06-2 ' ___- 5 5ug/Kg __-.....--v :U 

__I__--____I 

........... .!...... ... 2 FT.. ... ............................................... 

.... I__..__.__ 

40993 _1---2_FT .......... ____.-__._-_--.---_--l---l_.__l----.-l.---. BH40202AE 1.2-OCA 107-066-2 s _ s K 9 E g _ u _ . . . - . . . - v - _  

____ ..___..__̂ ___̂ _I- - -41693 ' 2 , 2 F T  BH402 18AE ..... ................. ......................... __I._._ ........... 

..................................................................... 
-.-.-----______I_-- ___ 

42093 : 1' 2'FT .,BH40484AE :LZ-OCA 
. 

.V 6 6,ug/Kg ,U 107-06-2 , - 1 FT ,BH40262AE ' '1.2-OCA 
I__ l---------l___ 

42393 
-42493 : 5 5FT :BH40284AE .l.Z-OCA .- - 107-06-2 
./?E_ ..... i L... ....... 2:FT ......... .?&S3L :1LQ% . ... ..I__._-. 107-06-2 ~ .. 6 6'ugKg U :v _____._! 
42593 , 5 6FT lBH40292AE '1.2-OCA -____--- 

.................... ...... 
:v ' 107-06-2 -_I_--. - - :43193 ' 2 2 FT 'BH40307AE ,1.2-OCA --_--____._____.______-I- ___-.__ _______ 

. __.-__...___________I 
.V 6 6.uglKg :U 2 2FT BH40320AE 1 .&OCA 107-06-2 j .----.--I.--- I-___--- 

j43493 

---I-_. 43793 5 61FT ;BH40334AE 1.2-OCA 107-06-2 6 6ug/Kg -._._I___. U .v 
... 43893 1.. ............. I 'FT .................................................. iBH40071AE .I,Z-OCA' . 107-06-2 ... .s ......... _G_us/KSu. ........ ..iv-. ............ ~ 

i 

____" . 
.V 12' 12AJgn(g u '44393 . 5 . 6'FT iBH40035AE ~1.2-0CA 1107-06-2 1 

_-l_I______l____.____-----I.--.-------- __ ~ _ _  
I 

V 

6 IV 
IV S;u$UUg U 

1107-06-2 , iV 6 6[u@g-U 

6 6ug/Kg :U 45693 . 5 6.FT !BH40376AE :1.2-OCA :107-06-2 ~ 

.-___--.I-._-_.._..___.__._____ -_____ .__- 

:45893 ! 2 2'FT :BH40378AE I1.2-DCA I107-06-2 6 

6 



I 

I -, 

'46993 1 5:FT . : B M l O A E  Il.2-DCB 195-50.1 : 'V 
46993 10 16 IN i SS40144AE 1.2-DcB V 
47093 1 7'FT Ww816AE 1.2-DcB 
48195 ... ' .......... 4 6 F T  .BH00103PE ... __-_- 1.2-DICHLOROBENZENE 19550-1 ' 664 660.uglKg U z 
48195 ' 0 2FT !BHOOlOlPE :l.Z-DICHLOROBENZENE 9-1 2 
,48195, , 2 4.FT !BHWlOZPE ;l.Z-DICHLOROBENZENE 9550-1 ~ z 
..48295 , 0 2 FT iBHW104PE ;l,Z-DICHLOROBENZENE 9550-1 . 740 740,ugKg .u . z  
48295 , 2 I F T  iBHW105PE 11.2-DICHLOROBENZENE ,9550-1 Lpp-- n o  77ouglKg u - Z  

Z 48295 4 6.FT IBHW106PE .1.2-DlCHLOROBENZENE :9550-1 790 790uglKg 'U 
48395 ....... ....... 95-50-1 : '  6 9.. ....... ???-:*gi!L Z . 
08395 4 5FT ' 1.2-DICHLOROBENZENE 9950-1 7 w  75GugKg iu z 

.. .48395 ...... _. .. ?-?. ... .~BHoo!07pE 1.?:Dlcnl9E9EEF . . .  .9550-1 ......... 8'0- ..... e_rox*g-.c!L ........... z 
,48195 , 0 2 FT ......... - tBHWlOlPE 1 .2-DICHLOROETHANE 10746-2 z ..... _._.__. _... . s 5:9?<_9_.u 
48195 2 4FF 'BH00102PE 1.2-DICHLOROETHANE 10746-2 5 5ugiKg :u Z 
48195 ... 4 6 FT :BHWlOJPE '1.2-DICHLOROETHANE . . 107-06-2 5 __ 5ugKg __ u . z 
48295 ....... .... ..... .... 1.2-DICHLOROETHANE ; 107-06-2 z P-._ .._.B!H??LE" ............... -. ............... ... __..._._ 2 s.:m-u .I-.-.. ....... _. 

' 107.064 5 5ug/Kg .U . z  __________ ---.---___p' 

*E.?? d .... !E! . ............ s 5 %@9-.2 __ 
'48395 ........ 0 2FT iBHW107PE 1.2-DICHLOROETHANE ' 10746-2 5 5ugKg :U Z 
; a 9 5  4 5FT IBBWlO9PE 1.2-DICHLOROETHANE ,10746-2 . 5 5uqKg - U  .Z 
'oSoE-.-~ .... 2FT ;BH00062AE 1.2-DICHLOROETHENE ,540-594 5 5 u w g  'U  .v- !---. .._._.I_..__.___ .-.-..I-I-.--.----__-__-._-_ . - ___ __________ 

. .. '540-594 : 5 5.ugKg -u 'V 
,540-59-0 ___._____ 6 6,ugKg .U 'V-' 

10539_3_ 2 . E  .2EEZ?!L 1.2-DICHLOROETHENE . 540-59-0 . : 5 5uglKg ___ 'U 4v 
940093 1: 2 __ FT :BH40168AE '1.2-DICHLOROETHENE -- .... ,540-594 6- 6iuglKg - - .U V 
,40093 4 5 FT -.BH40169AE -1 .2 -DICHLOROETHENE ,540694 G . . 2 U g l K _ g . v  v 

2. 2 FT BH40119AE 1.2-DICHLOROETHENE 540-59-0 ! 6 6,ugKg .U .V 

,40693 4 1 2'FT iBH40151AE '1.2-DICHLOROETHENE '540-59-0 6 6 w g  :U IV 
140793 __-__I_---_ 5'- 6:FT --- iBH40159AE .1.2-DICHLOROETHENE :540-594 ! 6 61uglKg !U iv 
"OZE 1 2iFT iBH40158AE 1.2-DICHLOROETHENE ' 1540-59-0 I 32 32!uglKg :u !V 
'40893 ' 4 5FT 1BH40032AE I~.~-DICHLOROETHENE ,540-59-0 5 5:119LK_9 ;u V 
i40893 ' 1 .E.-. _-..BwE?E..- ;I.2-DICHLOROETHENE . 540-594 : 5 ___ 29uglKg __ :u 'V ---: 
._____I.. ,40993 : ._ 5 6FT ..... ... :BH40203AE rl.2-DICHLOROETHENE 540-594 5 5 u g i K g i u  :V 
140993 ' 1' 2 FT !BH40202AE '1.2-DICHLOROETHENE 540-594 : 6 6:ugKg ! U  . V 
'fi931'- 2.5- _-_ieH40o50AL ---- ' 1.2-DICHLOROETHENE _____.  :540-594 ': 6 __ 6:ugKg - - IU .v -' . 
41293 1' 2 FT .............. iBH40197AE __ ..... :l.Z-DICHLOROETHENE ._ .... .. . _-_____.._.I ,540-594 28 28.ugKg _ iu .v .. 
:41593 . : 5 5FT IBH4021lAE 11.2-DICHLOROETHENE ,540-594 5 5.ugKg :u IV 
. 4 1 6 B L _ 1 - _ - - _ 2 F  i B _ ~ ~ - : I . 2 - D I C H L O R O E T H E N E  :540-594 : 5 5 ; u q l K g  . __ iu 'V 
'41793 2 ............................ 3 FT !BH40244AE ...... .. !1.2-DICHLOROETHENE 4540-59-0 ___".___.._.I.-_._.. .....-...I ... . -- .............. -. .. .. _ ............ ........ .... 5.-. -s!u_eltle.u ;v .. 
41793 5 6 FT iBH40245AE 11.2-DICHLOROETHENE 640-594 ; 6. 6:ugKg IU 'V , 

. -41993 2. 2 FT iBH40063AE ~ 1.2-DICHLOROETHENE !540-594 . ! 
41993 , 5 5FT iBH4W64AE - 11.2-DICHLOROETHENE 540-594 ! . 5 5ugKg ;u ,V 
142093 1 2 . E  iBH40484AE :l.Z-DICHLOROETHENE :540-594 I 29 291UgK$K iu !V  

' ,42193 1- 2 FT !BH40436AE I1.2-DICHLOROETHENE !540-59-0 I 12' rZ&glKg !U ' :v .~ 
'42293 , . 4 . 4  FT iBH40254AE ~ ! 1.2.DICHLOROETHENE . , 640-590 ~ 6, 6uglKg !U !J 

.'42493 ---_-I_..-.--- . 5 S F T  !BH402@4AE . :l.Z-DICHLOROE~~ENE :540-59-0 I , 5, 5iu@"g IU !V 

5 su&g I U  ._____ '42993 ' 11 'LFT 1 ~ ~ 4 0 1 4 3 ~ ~  ~~.~-DCHL-EL ______________..__________ :540-594 I 
142893 1. 2 _..___._!%E '!X%?L L.L?E!%EKO?T!FE i5405=;--- 6: * g l K 2  iV ! 
143193 : 2 2!FT jBH40307AE !l.Z-DICHLOROETHENE '540-590 : ll! 11l*g !U :V 

@%.. i.- -2 ... - s l . ~ - ~ ~ ~ E - ; I . 2 - D -  __ 8540540 I-- 6' 61ua?(g iU -.-.-.- <V I 

__ __ ._ ... ....... . ... 3 J q . 3 X ) g . g  __- . 

--- 
_-._-_ 

.._ ......... ._ ... ... .-- .-- .- -- .- 

I______.___.__.______ . _- -- -. ---_.___. 
___._._I____.__._____.________. ................... ~ . - .... 
-- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ____ .___ .. _ ._ . -. -. _. ....... --- 

-_____II__.._ __ ___ __ .---_I--- -- ---___ 

'48295 2 4FT lBHWlO5PE 1.2-DICHLOROETHANE 
BHWlO6PE ' 1.2-DICHLOROETHANE Z 10746-2 ' 

-........__..__....__...__._..__...-__.__.....I .. __ _ _  
............ . ,05093 .5 _ 6..!?_. .SFF??!E ...rl~-~cHLoRoETHENE-" _ ___ ___-.__._.___.__.____....--__I 

:05193-1- . -______--__ ~- . I 'FT iBH00067AE .1.2-DlCHLOROETHENE 

--.--.-l-l.- - __________________________I-1____-_ 
'40293 
/p?L-.: z ?iFT --'?H40124AE--il.2-DICHLOROETHE.E _____-_l_i_ _._I_ 1540-59-0 -__l__l__l______,_ ~ 6: 61uglKg iU  ___ :V -__. 

_.....-..._-.............._..._..-I_....._....___I-._..__.._ __ _. 
- 

_.__..I-...-.--....-I- . .................. ..... ....... ._ .- -_ __ . __ .. 

.V 5 SugKg :U __._.__-.__.__._..___I---.---_--___.__......._..____.____.-- .-_I_____-.._.I __ ___ 

-I 

~ 
....-_......._....__....___.._....__I~..._.___.....__I_.- 

42393 . ___ 1: .. 1,FT lBH40262AE '1.2-DlCHeETHENE ,540-594 i 6: 6irn-g i U  !V i 

142593 : 5 6 FT IBH40292AE :1.2-DICHLOROETHENE ;540-594 i 5 S r  !V 
"24.L ....... -1 .-!!!=E :I.2-DICHLOROETHENE .-_.is60-2-i-.. !L.u...*m-P !ugKg :u"--'------> IV 

IV I .- -__.-.___ 

! 
~ 

143393 ' 2 2FT :BH40325AE 'l.ZDICHLOROETHE_NE ,5m-sO I _ _ _  5 5ItgKg iU iV 

,143493. ' 2 Z i F f  iBH4W20AE .1,2DICHLOROETHENE 1540-594 6i 61~@'4iU 
i43493 i 5 6;FT I B W l A E  ~ 1 . 2 D l C H l O R O E E E  
I43693 i 3 3'FT iBH40341AE :l.Z-DICHLOROETHENE 
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'40893 ' 1; 1iFT . :BH40031AE :ZBUTANONE s le-9w 10 ss;uen<g : u  1v 
'43893 1 1' 1'FT :BWW71AE i2-BUTANONE 70.93-3 . 12 11,UgKg :.I ' rA 
;46sL ' 2 2,FT :BH40701AE - :Z-BLJTANONE ;7a93-3 10 11,UgKg IU :V 

'46793 1 2 F T  iBH40730AE .Z-BUTANONE - i76-93-3 10 1 3 m g  IU ;V 
,46893 1: 2 : R  1BH407MAE 2-BLJTANONE i7a93-3 : 10 1l:uglKg 1L.J !V 
,46993 ... 3 3FT  _ _ _  IBH40758AE . 2-BUTANONE ......_.I._.I_.._..........-........-.........-.----..-...-- 7893.3 10 -- 11iUgKg iu !V 
,48195 : 0 2'FT !BHWlOlPE :Z-BLJTANONE 7893-3 10 l o u g l g  tu ; z  

2' 4:FT !~H@J102PE .2-BUTANONE ___ 7893-3 _________.___ 10 10ugKg !U : z  ___ 48195 ' .. 4 ..I_.._..I 6 F T  'BHW103PE ............ 2-BLJTANONE ... 7893-3 -- 10 1ouglKg :u ; z  ' 
,48295 0 2:FT BHW104PE :Z-BUTANONE -_ 7893-3 10 lOuq/Kg IU . z  
48295 I 2 4FT .BHWi05PE 2-BUTANONE 7893-3 10 1ouglKg :u z 
!e295 4 .......... 6FT  :BHWlWPE . 2-BUTANONE . ._ ................... .. 78-93-3 .- i o  101ug/Kg .. u 'Z 

-_ '7893-3 ______- 10 2ug/Kg - ._ .J z -- 
48395 4 5FT BHW 109PE :Z-BUTANONE ...... 7893-3 10 lO.ug/Kg U . z  __-_. 
.. P208989 ............. 5 7mFT ..... .SEP1789BR0406 .__- iZ-BUTANONE ........................... 7893-3 12 12u@Kg U ,V . 
P209189 0 ilFT 'zEP1989BR0002 2-BLJTANONE 78-93-3 1 12 12ug/Kg 'U  V 
__ P209i89 4 6 FT 'SEP1989BR0406 . :2-BUTANONE . 7893-3 2. 1 ? . 9 ! g . - : L  V 
__.__....._...._.......I P209489 0 llFT ;SEP2289BRW02 .2-BUTANONE 78-93-3 ' 11 l lug/Kg 'U V 
P209489 ' 4 5FT iSEP2269BR0406 i2-BUTANONE :7a93-3 11 ll.u@g-iU *V 

0 2 F T  : S E ~ ~ 9 ~ R 0 0 0 2  -2-B~!LO!L_--.-.,.- i78-93-3 12 12'ugIKg .U :V 
!P?os_sa_,., -: __ - .. 5" . . i s E P 2 6 8 ~ B ~ ~ _ q s _ _ ~ a ~ T ~ ~ o N E - -  ............. __..._._.._._...._._......_-.._-I i78-93-3 ' .I_...._._I._._ 12 12ug/Kg _. 'U  'V 
!P210289 0 iSEP3189BR0002 :Z-BUTANONE -78-933 ! 12 12.ug/Kg .U iV 
.. _________ P210289 L - 3  FT - * L S & E " E W L N O N E  _____.___________^_ !7a93-3 j 12 12:uglKg - .U .---.-.--' iV 
;?!!?38?-.. ..... ...... 2, 4;FT . iSP038702DH iZ-BUTANONE 17893-3 ' 5O.uglKg iU  .....__..._..-...--.--._.....-_.__.____......___.._.................-.-...I.-._ --__ i 2 
;SPO387 2 4'FT iSP038702DH .ZCHLOROETHYL VINYL ETHER . 110-75-8 ; 5O.UgKgu 

440 440uglKg !U :41593 4: 6'FT iBH40419AE 

,42293 1: 6 p  iBH40253AE :ZCHLORONAPHTHALENE .91-587 1 IJ . 

.______.......I_._....~._.-.........__.~-___II . ...... _---___.---------.-I----.- ___. ___.- 
~ - - _ _ _  

- __--- __ 
46693 1: ...... 1'FT ..... ~ - . ~  iBH40716AE . 'Z-BUTANONE ....... ......... - 7 w w  8 L! l.? Uel-g-iu .. .V 

__- 48 195 __ . -. 
.-___I . 

- -- - _______ 
....................................... __..__.__._._.__...-._..___.__l_.ll-... . .- 

'48395 0 2_!-- BHW107PE 2-BUTANONE 

. -- 

...................... - . - .. ... . ......... .. 

~ _____-_____ iP209689 
--__I_ I_-...-..__ __--- 

----___-- 
IV P3LORO~PHTHALENE '91-587 ' ._________ ___ . - - .__-____ -: __.-_I 

,42193 -.. .... ...... : 0 5FT _I iBH40427AE ,ZCHLORONAPHTHALENE ,91-58-7 ; 360 360uglKg - ;U iv 

i42493 : 5 7 . F  i SS40083AE : ZCHLORONAPHTHALENE __- .91-587 ; iv 
142493 i .... 0 5FT ..........-.I !BH40MOAE :ZCHLORONAPHTHALENE ,91-587 I 360 360:UgKg !U IV 
142593 t 0 5FT 1BlW2448AE .ZCHLORONAPHTHALEN€- '91-587 360. 360 u@Kg iU 'V 
: E 9 3  . 0. _-5.rh_-_~~5~2AE__:ZCHLORONAPHTHALENE~ .___-________I '91-587 260.-123PL~x_eiu___ !V 

,43493 0 5 FT :BH40319AE 'ZCHLORONAPHTHALENE '91-58-7 ' 380 38Oiug/Kg iU !Z 
0, 5'FT :BH40520AE !ZCHLORONAPHTHALENE ,9166-7 i 360 36Oiug/Kq ,- iU IV $43693 _I_---------- __-- 

:91-587 1 330 38Oue/Ka iu iV !"6693__L. O -2BH40792AE- i  ? C L E P Z H A - E ! _ E  ~ _ -  
..... ,46793 0 ... 6'FT .. iBH40798AE ............ &CHLORONAPHTHALENE ........... '91-587 ~ ..... . :V _____ .l__.._.._ll._ .._I." .l....l.._. __ __ -._..-??? _-.?LO..W.g-iu _ _ _ ;  
:46893 I 0 7 F  iBH408MAE l2CHLORONAPHTHALENE 91-587 ' 330 370:uglKg !U .v 
;46993 j 1 5 FT 'BH40810AE ,2CHLORONAPHTHALENE ____ ... --.--.--.-2?..-35o..U~?9L-. 91-587 'V  
.... '46993 . : 10 16ilN i SS401 MAE ~ 2CHLORONAPHTHAtENE 91-58-7 ___.I . 330 380:WKg IU ;V 
':47093 i 1; 7JFT 'BH40816AE !ZCHLORONAPHTHALENE :91-587 ! 330 350iugKg !U iv 

' ,91-587 : i Z  148195 , 4. 6:FT iBHW103PE ZCHLORONAPHTHALENE c""-" ..... : %... ..___?iF. ....... !BK??1PE . . _ _ ~ ~ ~ H L o R O ~ P ~ . .  .. .......... _._______._.._-__l-.l___._.l_. '91-587 j ~ 760 76OiwKg -.-I_-_. IU iL.2 
,48195 ' 2 ~ , ,  4'FT !BHW102PE .ZCHLORONAPHTHALENE 91-587 790 790,wKg iU i Z  

740 740,qiUg ;U '48295 ' 0 2'FT ' tBH00104PE :ZCHLORONAPHTHALENE :91-58-7 
!?!?.?E?? ......... i 2 !LE -.!BHoO105pE-- ..i?2!E?!!OE!WE?E __.I_. L. E9L 1i-770 E!i!@-!%.lV .. ! Z--J 
148295 . 4 6'FT !BH00106PE 'ZCHLORONAPHTHALENE !91-58-7 ; 790 790;ugKg IU I 2  i 

--I !48395 i 2' 4!FT iBH00108PE i2CHLORONAPHTTHALENE 191587 ! 660 660;m-g~U 
_.___._..-_I_-_-.. ... ..... . 7 5 0 . 7 5 o ? ! - g l U . - - i = - - ~  
M395 : 0 Z'FT iBHWl07PE ;2CHLORONAPHTHALENE '91587 ' 810 e r o . m g  IU I Z  i 
I41593 ! 4 6:FT I B W 1 9 A E  i2CHLOROPHENOL 195576 ' 440 -;qiUg IU 
i 4 2 m  i .p' 5jFT IBH40427AE !ZCHLOROPHENOC--,- i9557-8 I ,~ 360, 36OlWg IU IV i 

390 390.ugKg !U 
142493 : 5 711N iss40083AE 2CHLOROPHENOL 19551-8 ! !V 

___.-_---I_._---- - _____ 
.I-."_ 

__ 

,. i43493 ... ._ z..- ._.r!?:FT ...... _LB-??S2.??!? L 2 K  .. ............. _. 91-58-7 _- 370 370'ug/Kg -.__-__-....__._I.__ iU iZ .-i 

330 360 u@Kg rU----TV-: E???? 2 I_..I__ ?E !B-!!L?EC.. _ ___I__--I. 'ZCHLORONAPHTHALENE ..... _ _  ........ - ._ .... .... . 91-587 ~ -. 
,J 330 390,ug/Kg !U -------- 146593 7, 8:IN e 1 4 O A E  .ZCHLORONAPHTHALENE 91-587 j 

- 

___ s s ? ~ E ! w ~ g L  

i Z  _~__.-_-._____-.__-_________-_________I---.--.. 

191-587 I i48395 I 4: 5FT IBHW109PE i2CHLORONAPHTHALENE 

IV 

142293 I I j  61FT IBH40253AE IPCHLOROPHENOL !95-57-8 ~ :J i 

HLOROPHENOL 
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_._____I.____.___-_--.---- -- __ 
0 6FT !BH40798AE 4.4'-000 n w  

---____- 72-54-8 16 1 8 : e g  :U 'V-- 

,SPO387 : .............................................. 2 4FT iSP038702OH ... ' 4,4'-DOO -- ... ................... i72-54-8 ! - 41uglKg _ u . 
21 21iuglKg u iv-, 

42293 L ................. 6 FT IBH40253AE 4.4'40E .... .. .... 72-559 i 19 19.uglKg u ;V 
42493 , - 0 -  ->FL__?%!&-!?L ---_ ~ '72-559 : 17, 'V 
43393 0 5FT 'BH40512AE ___-.---- 4.4'DOE 72-559 17. __ 17uUKg U !V 

,43493 5 1O.FT :BH40322AE 4.4'-00E 18 18uglKg U V 72-559 ___-___ 
46593 7 81N iSS40140AE 4.4-0DE .72-559 16 1 9 ' u U K K  J 
46693 0 ................... 7 FT !BH40792AE 4.4'-0OE ................ .72-559 ____.--------.I_._ ' 16 19.uglKg ... 'U  V . 46793 0 6FT . ..... :BH40798AE 4.4'-00E .......................... 72-559 16 18ugKg ... U V . 

,46993 ........................ !!? .............. .!?.'N.. ........ +??!5'!!!E .............. !:!'-OPE ...... .......... ,7245-9 16 18,uUKg :U IV . 
16 17:ugKg U __ !V 

. 46893 ' 0 7:FT - - ~  IBH40804AE--4.4'-000 
,72444 16 17;uqKg U :V 

:46993 . 10 1 6 K -  .72-548 16 18!uslK_e :U 
'V 16 17iugNg .U 1 r E C  L 7FT :BH40816AE __ ~4.4'-000 72-548 ! 

~ ___._____._____-______------ - - ,--- 
41593 ' 4 6FT ;BH40419AE 4,4'-00E t72-559 
- 42 193 -- .... 0 7 3 -  ........... -. 'BH40427AE .......... '4.4'-00€ -- - ..... - :72-559 : ... 7 -~-g-:L-.-. _____ 'V 

171~glKg U 

18 18uUKg 'U :'e?? L. P .......... 5-F .............. !eH403!9AE Q.4'-ooL ........... 2 72-559 ....... ' __ 

43693 0 ' 5FT 'BH40520AE 4,4'-00E __ _- ......... __________-._____I 72-559 17 17,uglKg - _I__________ .U V 

:V _..__.__.__._.I 

'V  16 171uglKg .U . 46593 1: 7.FT .... iBH40786AE 4.4'-00E ........ .... 72-559 . ' ............ - 
- ~ _ _ _ _  - 

-.._I__" ___-_I__ 

V 
!V 

--- 16 18uglKg ,U 
16 17,uuKg .U 

46893 ' 0 7,FT 'BH40804AE 4.4'-00E 72-559 
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I75274 j 6 6iuglKg iU  
6, 6,uQMg ;U iV.  

;A ! 

. lP209889 ! 0, 2lFT ISEP2689BR0002 !BROMODICHLOROMETHANE 17527-4 I 

iP210189 i S 71FT i75-274 ! 
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5 5,ug&g : u  V 
__ 05 193 __ 1. I'FT i B W 7 A E  __ 'CARBON _____----- DISULFIDE :75150 6- !SLE9L__-.--  V 
05393 ... .l_l_-.-._.___. 2 2 FT iBHWO77AE :CARBON DISULFIDE .. . - 175154 - s . 5uglKg!u  _I___._ 'V ... 
,40093 2 FT iBH401WE -CARBON DISULFIDE :75150 6 6 : u m g  ' U  ... iV 

. !40293 2 . 21- rBH40119AE ' .CARBONDlSULFlDE . 175150 -3.. 2 . X e g - l L  ___I________.___ .V 
:a393 -__-I_ 2 2 FT 'BH40124AE ;CARBON DISULFIDE !75154 6 6;ugKg iU :V 

__I___._ ' 1  ~ __  2 __..__--I_.- FT vBH40158AE .-_I----------.._- :CARBON DISULFIDE __- ,76150 .- 3 2 ' _ . _ _  3?XP- !2  .V 
. 40693 4 .. SFT :BH40032AE ~ CARBON DISULFIDE 75150 .. 5 5Xg!Kg..u V 
__ 40693 2.. . 2," ........... :BH4003?_A_E_. ........ s?!EF2NDISULFIDE .- ....... . 175150 ....... -2. ?",us/K9.:u .v _. . 

-- 5 5ugKg -- :U v -  2 I--._-._-..--I----- 2 FT :BH40202AE CARBON DISULFIDE . ,75150 . ..._._..I_____ 6 6g!%iU ~ V ___ 
._ .. __..? ............ LF... .- ..... .'E%E?bE ........... .G!_!F9!-E%LFIDE.- .... ... ............. .___._I_.. 75150 ....... 6 ?.E@3.LS.-u.-. .. V . 

1 z FT iBH40197AE .CARBON DISULFIDE 75150 ---~ 26 28 u m g  - U  V 

..... ........ . ....... ... :V ...................... 2 2.FT .... ! 75150 5 .......... . 
'75150 . 5 .S_l*g iu V 

.~~-_----.-----...-_._-_-__..______---_____I___ '41793 5- 6 FT IBH40245AE :CARBON DISULFIDE ~ __ 751 50 6 <.Uqn(g u !V . 
.......... .. '75150 .......... 5:uglKg :u - V 

:CARBON DISULFIDE 75150 ! -- 5 5ugKg . U  IV 
_I 2 ?.? ??.!%%Y!E : c E  ___._____.__ 29 . 2 9 ~ u g W  u iv 

........ _ ........ -- ......... ................ L??J?S __ ..... 12 rz:Keg-._u :.v. 
'75150 I 6-,.--.--- 61uglKg .U :J 

__-. 1- 1.FT iBH40262AE :CARBON DISULFIDE ~ '75150 -~ . 6 6; u w g  - - : U : v  __ 
'?.??L--L S .......... 5'FT iBH40284AE LFE!-Q!%SRE Z!E.-i 5 5;ugKg ' U  iv . 
,42493 . 2 3FT iBH40283AE ;CARBONDlSULFlDE 75.150 ' 6 -  6,uglKg 'U !V 

142993- i 11 ........ !EH40!S.E ... . . l~ .R~O~D'~"~F!D_E~- .~-  .... .......... -.???.E.. ...... i. ... -..? UglKg : U .. IV 
!42993 i 5 6:FT tBH40145AE :CARBONDlSULFlDE 75150 6 6 ugzg-, u !V 

1 
:OM93 -I_____.__._____.____-_-______.._---------___ ' 4 SFT IBH40169AE 'CARBONDISULFIDE - . - . - - , - . ~ 6 ; - . - 2 2 m g - 2 ~ - - ' v  :75150 

1 -~ 40693 2FT ; :75150 ' 6 6,ugKg !U - .v -___ - 
i-4.0~g-3 40793 ............................ 5 6 FT !BH40159AE :CARBON DISULFIDE .......................... ... _., :75150 . . 6 .. .. 6 i u m g  .- ... IU . V  _ _  

40993 5 6 FT iBH40203AE CARBON DISULFIDE 75150 
40993 
41 193 
41293 

. ,41593 5 5.FT iBH40211AE CARBON DISULFIDE .................... .._.-I_._.-.._I._- 7515-0 5 5x@9__v 
,41693 ..SE??snE .LGERK?!i.R!?!LEE __ 5 2 q q - V  
:41793 ' 2 3FT iBH40244AE 'CARBONDISULFIDE 

'41993 2 2 FT .BH4W63AE 'CARBON DISULFIDE 

:v- ' 

i F ~ ~ - A E  ___ 5 ..... . 
-. ' . 41993 : 5 5.FT 

42093 i75-150 ! 
,42193 I ....... 1 ..... 2.FT IBH40436AE lCARBON DISULFIDE 
:42293 : 4 4FT iBH40250AE 'CARBONDISULFIDE 
:42393 

. 

;42593 ' 5..-..2;V--IBH4029-E~ --I_ iCAoNDISULFIOF ;75150 j 5 _ _  5:uglKg -. iU  iV : 

'43193 ' ! 2 2 . n  'BH40307AE :CARBONDlSULFlDE 75150 ! 11 11iuglKg .U iV 
. . .. IV 5 5 U W Q . L  -I_----__--_. 'SF??.. ....................................................................................................... 2 2 FT iBH40325AE !CARBON DISULFIDE 75150 . 

75150 j 6 -- 6'ugKg : U  iV 143393 : 5 6=_ IBH40326AE-_- 'CARBON DISULFIDE 

-_-._.---..-__~---------.I_-_ 'V 6 6.ugKg :U _. / 2 2 FT 'BH40320AE :CARBONDlSULFlDE 75150 ' 

., L e E  ! ......... 5._1..-9!? ;.EWE?!!E_ i.?.RBOCLD_!SUE!PE .... ............... .... ...1???-?!2 ..... .I 6 ....... 6iuglKg ........ !U :v -1 

:43493 

75150 ' 6 61uglKg.U :V !43693 : 3 3'FT :BH40341AE !CARBONDlSULFlDE 

'43793Lli-1'FT- . - I B H 4 0 3 3 3 A E -  - l C A ! O N F l D E  75154 ! 5 5UglKgsu ""i v 
l!!??!? ..... .-.i 5.-. 6..r ........... .?H%.??!AE ............. !-%%!?LD!%FEE .......... .............. L?lso_ ..... I 6 ??@g.IU ........ iV ____: -- 75154 I 6 6:EgIU 'V 

144093 : 1 ,BH40349AE CARBON DISULFIDE 75150 ~ 12 lZ.ug/Kg ;U :V 

i44893 i 2 21FT , BH4019OAE ;CARBON DISULFIDE 075150 6 6.uan<g iU iV 

'43893 i 1. 1'FT .BH440071AE CARBONDISULFIDE 
43993:---2."-5'? BH40355AE . CARBON DISULFIDE 75150 __ _5-?XglEg_;_u IV 
,43993 BH40354AE !CARBON .... DISULFIDE .. __._.___._I_~______I.____...___...~. '75150 6 6 UgKg-!!. . v 
; a 9 3  : 5 6FT .BH40035AE ZARBONDISULFIDE 75154 : __ 12 lZug/Kg IU ' i V  : e! i 1: ~ ~ ~ - - - ~ ~ H 4 - - _ ~ - - - ~ ~ ~ . o ~ ~ s ~ - ~ o E  1_7_5-15.' 1 26 26 e g - & !  iv I 

- 

-..- '75150 ____ : 6 6ugKg iU 

, 



_L_ 2: Z:FT . ;BH~OIISAE ___ CARBONT~TFWCHLORIDE 
' 140393 : 2. 2:FT IBH40124AE CARBONTETRACHLORIDE 156-23-5 I 

140693 : 1, 2,FT iBH40151AE CARBONTETRACHLORIDE 156-23-5 I 6 6ugKg .U .V 
"072 :56-23-5 , V .... 5 ....... 61FT !BE?! . . . e G l F _ E H L 9 3 E E -  : _-__--_--._-._I 6-_-6?-Eg-!" 
(40793 : 1. Z'FT !BH40158AE .CARBONTETRACHLORIDE i56-23-5 : 32 3 2 u w g  u V 
!40893 0 4, 5FT 1BH4W32AE i56-23-5 5 5ugMg u .V 

40993 : 5 6.T- 'BH40203AE ;CARBONTETRACHLORIDE 56-23-5 : 5 5.ugKg ,U V 
40993 _11_-2.F?_-- -.BH40202AE :CARBON ~RACHLOR~DE__-___ 56-23-5 : 6 __- 6,ugKg - U ;V 

' 41193 1 2,fT 'BH40050AE !CARBON TETRACHLORIDE .56-23-5 , 6 6.ugKg U .V 
,41293 ' 1 2;FT iBH40197AE- .CARBON TETRACHLORIDE ,56-23-5 : 28 28ugKg .U :V 
,41593 5 5 FT ... :BH40211AE .CARBON TETRACHLORIDE ... ... 56-23-5 5 5ug/Kg .U V 
... 41693 ' 2 2'FT iBH40218AE CARBON TETRACHLORIDE :56-23-5 I 5 5wg/Kg u ,V  
,41793 2. 3'Fr BH40244AE CARBON TETRACHLORIDE '56-23-5 5 5u*g-,u ;V 
41793 ___ 5 6FT .... .BH40245AE CARBON TETRACHLORIDE ,5623-5 6- 6 ugKg 'U  .v 

2 2FT BH40063AE CARBON TETRACHLORIDE i56-23-5 ; 5 5ugKg .u 'V . 5 2 9 2  ... .... ._ r 
141993 5 5 FT .BH40064AE )CARBON TETRACHLORIDE .56-23-5 , 5 5Lg59 u ,V 
'42093 . _ _ . _ _ _ . _ I - - - . . . . - _ - . . - - - ~ - - ~  2 FT .BH40484AE :CARBON TETRACHLORIDE 56-23-5 ' ___ 29 29ugKg - u :V 

. . 42193 . 1. .. 2:FT 'BH40436AE :CARBONTETRACHLORIDE '56-23-5 12 IZuglKg U V 
'.42293 , 4 4FT .BH40254AE CARBONTETRACHLORIDE 56-23-5 I 6 6 u g / /  U .J 
: ~ ~ ~ ~ - - _ ~ - . _ 1 . _ . . - ~ ~ 1 " _ _ _ B H 4 0 2 6 2 A E - . ~ - c ~ o ~ ~ = ~ c ~ ~ ~ Q E - - - - 5 6 - 2 3 - 5 1 . _ _ - _ ~ _ _ _ _ . _ _ _ ~ - -  6 6iugKg 'U V 

"24% 1 .......... 5 .  ............ E !  ............ BH40284AE _. ................. ?%!!%!? 
2 31FT !BH40283AE .CARBON TETRACHLORIDE 56-23-5 ! 6 6 . 9 %  U ;V 

42593 . 5 6:FT __..,___ :BH40292AE CARBON TETRACHLORIDE '56-23-5 ! 5 - 5  w!g-;u--....---~! :V 

:42993 5 6tE  :BH40145AE CARBON TETRACHLORIDE 56-23-5 j 6 6us/Kg IU :V 
;43183--_i_- 2 _____.?:ET B H 4 0 3 0 7 A E C A R B O N  TETRACHLORlDE 56-23-5 j 11 11ugKg _- __ .u 'V --.--; 
i 4 3 3 9 3 . A .  . _ . - . - ? L - . . 2 ~ - . - ~ _ e . H _ - . . C A R B O N T E ~  i56-23-5 : 5 .s!!@gLu :V --.-.-_I 

j43393 I 5 61FT !BH40326AE iCARBONTETRACHLORlDE 156-23-5 i 6 6iugKg iU :V 
143493 1 21 2'FT 1BH40320AE iCARBONTETRACHLORlDE i56-23-5 I 6, 61ugMg-lU !V 

143793 I !  1;FT iBH40333AE CARBON TETRACHLORIDE 56-23-5 I - 5 - - 5 2 * g i . v - - . - :  IV 
143783 5 6FT iBH40334AE . ;CARBON TETRACHLORIDE . :56-23-5 ..... , 6 6.ugKg IU ;V 
143893 . I' 1!FT lBH40071AE CARBON TETRACHLORIDE !56-23-5 ' 6 6 w g ' U  !V 
143993 8 S 5FT !BH403554E 'CARBDNTETRACHLO-RIDE .I--_I_ i56-23-5 I 5 5.ugKg - .u .v 
;E?? ........ I ... 3.. 1.F ....... 2!???!!!E _ S A E ! ! ? L E l ! C  ............................. :56-23-5 ........... ! - 6 s:usLKs_'!_.. .. IV 
:M093.  . l i  ZIFT pBH40349AE ,CARBON TETRACHLORIDS '56-234 12 12.ugKg ! U  !V 
:44393 5 61FT iBH40035AE :CARBONTETRACHLORIDE 56-235 12 12:ugKg !U .V 

:MS!-.. : .... '1. !i" ....... ..i SH40PYAE ..CA-E9YT.?.M-%LOF!FE - .......................... .._/56-??25 ..... 1 .. --?_e-_ ~_.le.!~KS-iu ........ ..... IV. 
144893 , 2i 2,FT lBH401WAE - .CARBON TETRACHLORIDE 156-23-5 : 6 61ug/Kg IU 'V ! 
45693 , 5 6'FT !BH40376AE CARBON TETRACHLORIDE 156-23-5 ' 6 6iugKg iU :V . i45693 ....... ___! 156-23-5 7 . '7:ugKg * U  !V ............. 1'.-. .... 2 i F- ............ :L!?.!?!z%E ...ic?!!NLEL%s%R!eE ._.;_ . ....... .. j 
,45793 ; 5 6!FT !BH40560AE .CARBON TETRACHLORIDE :56-23-5 6 . Gug/Kg iU !V 

.. '05893 i .. s S F  iEH40378AE i W m F E % ! q ! E E  ,5623-5 . : L-6:w.QY iv 

6 6:ug/Kg !U iV 

!!E3--j__-Z-.- --?LE! L ~ ! ? ! & i . C A 9 ? T ~ . k % O ? G C  . ___.---.___._I 156-23-5 r .... 2 9 - K g - F - - - -  _______: IV 
146693 1; 1!FT IBH40716AE .CARBON TETRACHLORIDE i56-23-5 5 6;ug.Kg iU :V 

-- 

___-____- CARBONTETRACHLORIDE ____ ____ __ ._ 
iV 5 29:ugKg u ieg?? _____: ___._! .... _!E ............ !E??E!X!11.--. .. .I.CANF-RACHL.RlDE-. .. '56-23-5 -_ I - .. 

___._____-_ -- 
... ......................................................................................... . 

___-.____--~ 
....... .. __ .. 

............... .......... ... ......... ... . ......... ..................... . ..... ......... 

...__._._____.__.._____._.___.______._.I___.__..__.__________. ._ __-____- . 

_ ......-..__................._...............___......_..._........_I......__.._I.. - 

. CARBON TETRACHLORIDE :56-23-5 ~ 5 :V 

__ 42493 

42993 1 ZFT :BH40143AE .CARBON TETRACHLORIDE 56-23-5 , 'V ......... . r . 5_UmL.u ...... 

i43693 ' 3 3 F T  iBH40341AE !CARBON TETRACHLORIDE 156-23-5 

--__ _._._I_..__I..--- ~ - _ _ _ _  __ ___- 

-___.___.__---I-.--_.--_-.-_--- I- - -_.^______-____ 

. :45893 : 2 2!FT-:BH40378AE :CARBON T,ETRACHLORlDE - '56-235 6 6:.W!9 !U !V i 

!56-234 ' 30 3 O ; e g  IU :V i 146193 0 IIFT .BH40386AE .CARBON TETRACHLORIDE 
146293 5 2 3'FT iBH4056BAE CARBONTETRACHLORIDE : 56-23-5- -.-...-- - -_- 

BH4073JAE ,CARBON TETRACHLORIDE 156-23-5 ' 5 6 i W g  !U :V I 
BH40744AE iCARBON TETRACHLORIDE 156-234 : 
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142993 i -2 x!! :__L~E33!!+- ........ .!C%W-!!E-EE .__.____.-._...__..I-.~-.--._..- 174-87-3 --_._I.- ' 0 - - 1 0 ' - W - 9 L  iV ___: 
'42993 : 5 6'FT .EH4014y\E CHLOROMETHANE ,7447-3 ~ 12 1z:ugKg iu 'V I 
:43193 ! 2 2.FT iBH40307AE :CHLOROMETHANE 74-87-3 i 21: 21:ugKg __ 'U  :v -.-: 

11: 11.UglKg u .... 74-87-3 !!.E??."-" .... i .......... ? -?.E .......... fBE%-%E --'G*o5eYEI!%!!E .................. ... .................. -- . 
- 74-873 ! 13 13W-g :U - 

!43493 ! - .~ 2 ZiFT :BH40=0AE :CHLOROMETHANE _ _  __._-..__I_.._ 74-87-3 j 22-3w-g-..u V 1 
:43493 ~ 5 ............... 61FT 'BH40321AE ..--1.11-.-.-___-..._............_._-___..-.....-......-. (CHLOROMETHANE ,7447-3 i 1 2  . 12uglKg I.-___ U 'V 
:43693 I 3 3FT ,BH40341AE :CHLOROMETHANE . :74-87-3 1 11' 11 MSIU .V 
~s???.-..-.L~-A.. _ - . 1 ' F T  ?Ez?3AE _..:GHLOROYE~NL--.-..-- _____.._.^_______ 74-87-3 - I .____I._- 11: 11ugMg .. - ........ u __ IV 
:43793 ...... 5 .  ....... .... :. ..-iB.*!.%E:.. ..... e!??K?ME?WINE ..... .................. 74-87-3 i ..... '2 .  .!?.lJmL~ I___ .V 
!43893 : 1 1:" iEH40071AE :CHLOROMETHANE ,7447-3 ; '? 12UglKg :u .V 
. 43993 _.._.._--..__I j ...... -. 1: ........................ 1!FT iBH40354AE .CHLOROMETHANE 74-87-3 . ' V .... 
43993 ..... ..... .- __ ?-_ ...... E." ........ .i!.EP_?%E.. ......... .CHLOE?!!T.ELpNE .... ... ...... 74-87-3 .- ..... ._- ...--.__I ....... 11 l lug/Kg .......... .U ._ V .. _- ... 
,44093 . 1 2FT 1EH40349AE CHLOROMETHANE 74-87-3 , 23 23 ugMg .U .V 
44893 ~ 2 2FT iEH40190AE CHLOROMETHANE 74-87-3 ....... 11 11.ugKg - - .u V ___ 
.???E.. ...... 1--.. ... ....................... 74-87-3 .............. !?. ...... ._.L? w!!!g__!! ...... 
,45693 i 1. l iFT :EH40375AE ,CHLOROMETHANE 74-87-3 13 1 3 . u g K w  .V 
i45793 . 5 6:FT ,EH4056OAE ,CHLOROMETHANE 74-87-3 
L45893 i ............. 2 ?.!E-.. - EH40378AE .CHLOROMETHANE .......... _, 74-87-3 .......... ... .I2 2.!?*9-.! V - 
,45893 5 5'FT :EH40379AE CHLOROMETHANE 74-87-3 12 12u9!!i92....---.-.---. # V  
146193 L- 0 --._'E!?!?E _____-,CHLOROMETHANE _ 74-87-3 - _- 60 60ug/Kg _- __ :U ____-_____ IV ____. 

74-87-3 _.-.-..._..I .. z.. ... F .......... %?!E?!!E. ......... 'G!L9%!FIHANE ............................... ..--...I . .  ........ ........... _. 
10 11 ugxg 'U  7 L 4 U  . - ..-____ 

:46693 , 1: 1 FT :BH40716AE .CHLOROMETHANE . 74-87-3 ... ; .. ............... _____ 
........ \ ......... 2 ............. .?:T ....... iBH40730AE ............. :CHLO-R9.YET*NE. -. 7487:3_- . ______: ; 

10," 11'ug/Kg u ____ I 1 2:FT .EH40744AE .CHLOROMETHALE 74-87-3 , 

10 11:ugKg .u .v  ___., CHLOROMETHA%- - -----I- '74-87-3 , I____ 

;.9'95 i... 0. .F .2!00101PE. ..:CHLOROMETHANE.. ......... __ ._.._.I_. i74-87-3 $ ___ 10 -... lOug/Kg U 'Z 
,48195 I 2 4'FT :EH00102PE ;CHLOROMETHANE i74-87-3 : 10 .z 1oAl.Kg ,u 
.- ,48195 L_____.__._....._____---_.I___.___._.. 4 6'FT :EH00103PE :CHLOROMETHANE 74-87-3 ~ 10 1o.uglKg -__._I_ iu __________ : z  
,i.*?? !__. ..... 2 .... _.._? FT .. .._e!!%- .... .CHLO?O!E%-CJE.. . ___ :74-87-3 ............ ~ 10. lOiug/Kg - - :U i Z  
i48295 : 2 4'FT ~EH00105PE 'CHLOROMETHANE __ 74-87-3 ~ 10, 1 o ~ u g K g ~ ~ u  ' Z  
148295-1-2 6:FT- 'W00106PE LC!LE!EE!!% - '74-87-3 __ _.___.____.-____I_ I 10. lO,ug/Kg .... -. :U 
PE-.-.i ._ ....... 2. .......... ?.!FT- .......... _ : B Y E ? . !  ........... lCk!!9EMK?-E!L .......... . .. 7s2-3 i .......... .... e..: !9.!sllcgLu .z j 
! a 9 5  i 4, 5FT iEH00109PE ,CHLOROMETHANE '74-87-3 I 10 1o.m-g .u : z  
lPm8989 ; 5 7;- _ :SEP1789W.0406 iCHLOROMETW\-NE! ~ ._^_._._.._.._._.__.______.____I.__________^ . 74-87-3 , 12. lZug/Kg U ---; :V 
L?2?1!!!-... I.-- ........ 9.. ........ :rFT ............ L?K?E!%E!2--s=o!%s J? .... -J?-@-Kg...L! _---________.! iV 
;P209189 i 4 6'FT ,SEP1989BR0406 !CHLOROMETHANE 74-87-3 i 12 12iugKg u !V 

11 11:ugKg u " Z E S i -  o - _ l i . F T - - L E . ' U s ~ ~ o - , c ~ M ~ ~ ~  '74-87-3 ____ - _iv 
;P?Oi?s?L. ..?:.. _. ... 2. FT. ... ~SEP2289BR0406 .. .;G!!LE9!ETHANE ......................................... '74-87-3 . .... -_ I ...... 11' 11 ug/Kg - - U ..... .V 
tp209889 ~ 0 2'FT iSEP2689BR0002 CHLOROMETHANE :74-87-3 I 12 12.ugKq .u :V 

___---___--_ 
'V 

,43393 i 5 6FT :BW326AE :CHLOROMETHANE -- 

..... 

11' 11.ugKg u __-- ........ ..... ..... ._ ...................... 

..... _L? .. - -. _1BH4p_3?%p_E_. ...... :_cHLOK!!FE!Y!.. ......... 'V 

V 
I__-_ - _ 

11 11 ug/Kg U ........._......._._._....-...-.._______._--.-.---..._._...._.._._._I.......-_._..._____....___.._ ....... 
' 

'V 
:V 
V 

'V  
V 

13 13ugKg .U 

10 13ugKg U 
10 13uglKg !U 

:46293 , 
:,46593 ! 2 2 FT .EH40701AE .CHLOROMETHANE 

._ - - - - I 3 3'FT :EH40758AE ______~.___.I___._-_._ 
....... ...... .......... ..... ...... ... ... 

i z  I 

........ ....... "-7s7-3." : . I- ...... 

'.P209889 i A 6;FT :SEP2689ERM06 :CHLOROMFTMNF ?AS?.? I 

. . . .  . .  

. . . . . .  . , .. ... 
... 
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' i  

...... 

~ __ I 
1SS40144AE !ENDRIN 872-20-8 . 16 18ugKg :U :V 

:72-208 1 16 171ugKg iU ,V 
isPo387 . 2. 4 . n  Sp038702D!L. .... LE5!!F :72-208 4 .................. 4iugK9 iu 1SSL---._ 

,53494-70-5 ! 171 17:ugKQ i U  :V I42193 . 0 __.___?E ....... iB-i?EL..-.!E%l%L%T~NE ___________________I_____._____ c______ 
i422.E .......... .................... __ .......................... 
'42493 0 5FT I B W O A E  :ENDRINKETONE '53494-70.5 a 17 17.UgKg i U  #V 
,43393 0 5 FT IBH40512AE !ENDRIN KETONE i53494-70-5 17 1 7 1 ~ g K g  - ~ U !V 

:-?.e? L .!... 5.R: .:EEE!?!c .-.e!P!EKELOfiE ..2 __. 
: a 9 3  I 5 lOFT 'BH40322AE IENDRINKETONE ' 5 3 4 4 5 .  1 8 - I s u g S g - L - - - !  IV 

46593 . 1' 7,FT iBH40786AE !ENORINKETONE :53494-70-5 16 17,ugKg U V 
,46593 7. 6 IN 'SS40140AE ENDRIN KETONE -53494-70-5. 16 1 9 g g S u U  J 
,46693 . 0 7FT 5zE.L _- 
46793 0 . 6FT tBH40796AE iENDRlNKETONE - 53494-70-5 16 18ugKg U V 

16 18uglKg iU  'V 146893 0 7 FT !BH40804AE IENDRIN KETONE 3494-70-5 ----- -----__._I 

:46993 _-.-.__!,-.~2ET ZH40810AE L F R I N  KETONE- __ - 2 
I P6993 10 161N .SS40144AE !ENDRIN KETONE ,53494-70-5 ' 16 18.ugKg I U  .V 
ip7093 ' 1 7.FT iBH40816AE .ENDRIN KETONE . 53494-70-5, 16 171ugKg !U __ iV 
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:48295 ...... , 4 6 F T  BH00106PE .p-BROMODIPHENYL ETHER 10 1-55-3 790 790uglKg ;U . z  
:48395 i 2 4:"_ !BHWlO8PE_ pBROMODlPHENYL ETHER 101-55-3 660 66ouglKg 'U . z  
148395.-:- .?-5!FTFT1Bn00109PE-.pBROMODIPHENYLETHER=-= 101-55-3 750 750ugKg .. ,u  I Z  I 
: a 9 5  ................. ! 0 2!FT ......... ,BH00107PE pBROMODlPHENYL ETHER 101-553 810 81OuglKg iU z 

:42193 : 0 5,FT :BH40427AE-- PENTACHLOROPHENOL 87-86-5 . 1800 1800uglKg IU .v -' 

,42293 ; l i  6FT lBH40253AE PENTACHLOROPHENOL ____ 87-86-5 1900 lW@Q iU . J 
142493 ! 0 5:FT 1BH40440AE (PENTACHLOROPHENOL 87-86-5 ! le00 18w!ugK/Kg IU .V I 

i42493 -- I 5 711N !SS40MAE- !PENTACHLOROPEENOL :87-86-5 ! le00 ____ reoouglKg-: _ ~ - - -  IV 

:42593--_1-- L- . ~ _ _ L B ~ ~ ~ ~ E - - I P E . ~ c ~ o ~ o P H ~ ~ ~  .s7ss-5-L_-'eoo__r~w~_~-g-_ju iv 2 
i43393 1 0 SFT IBH405124E ,PENTACHLOROPHENOL ,8746-5 . 1800 18oolugKg iu IV I 
'43493 ~ - s - ? F T . . ~ _ L B H 4 0 3 ~ E  --'.P~ '87-86-5 I 1800. 1eOOuglKg - - IU iZ 
i43493. i--s.- ....... 5l" ........ iBK??i%!E.- ..... - . - ~ E ~ ~ C . ~ L O R - ~ P ~ E ~ O ~  .............. ___ --__ .. _.__.-._.__I___ j 

1800 .V i43693 0 5FT rBH40520AE !PENTACHLOROPHENOL 187-86-5 I 

:v '46593__1__1_-_Z:E--iBH40786AE- : P ~ ~ O ! E ~ O L  '87-86-5 .-.E?.- -..!LE EglLg-lU 
'!?E?? ..... L-Z ........... s?! ... ! SS40140AE PENTACHLOROPHENOL ....... '8786-5 , 1600 1900uglKg iU .... IJ .I-__..._____.__________...._._.---I-.-..----.1-.1-_-.__-__- __ __ ___-I 
i46693 ' 0, 7iFT iBH407924E .PENTACHLOROPHENOL '8746-5 1600 1800uglKg ;u 1V 
36793 ~ ' --_______ 0. 6)- ~ IBH40798AE PENTACHLOROPHENOL ,8786-5 : 1600 1800-ugK-g iU iV 
io6893 I-_--._-. ' . 0. 7iFT ............ IBH408WAE PENTACHLOROPHENOL . 87-86-5 j 1600. . l800,uglKg iU IV 
446993 : 1; 5 FT iBH408lOAE ,PENTACHLOROPHENOL - ,8746-5 I 1600 1700u*g iu iV 
:48993 10, _-_.-__-I__- 16'lN : SS40144AE,-_ : PENTACHLP_RPPHENOL ,8746-5 i 1600 ____. 19001uglKg ____ !U IV 
:47093 ' 1 7.FT . iEH40816AE IPENTACHLOROPHENOL 187-86-5 ; 
:48195 ! 4 6FT .BH00103PE )PENTACHLOROPHENOL i87-86-5 1700 1700t~glKg IU I Z  
148195 I 0, 2iFT ;BH00101PE IPENTACHLOROPHENOL '87-86-5 i 1900 l a o o I u @ g ~  {Z 
~48195_i--_Z_ 4j.F- __ - _IBE!33p!E !P_zNTi! is! !_qe-.-  ,8786-5 _I_ ! 2000. 2000iuglK.7 - ___ !U i Z  
148295 ! 0 2;FT : BH00104PE I PENTACHLOROPHENOL 187-865 ! le00: le00iuglKg iU : z  
148295 , 2 4iFT iBH00105PE iPENTACHLOROPHENOL 187-86-5 ! : z  
L C - i  ._ _Q.-._siFT E E E t E - .  LYkF!L!&EOOFENOL---, _I_I___: i87-86-5 t ---- 2mruglKg -_ iu i Z  
148395 I 2: 4lFT IBH00108PE :PENTACHLOROPHENOL 1700, 17WiuglKq 'U !Z 
! a 9 5  I 4.' 51FT ! E H 0 0 1 0 9 P E  'PENTACHLOROPHENOL 187-88-5 !--- 1900, t W i u s G i ~  - !Z 
46395 I o i - . . z l F T  iBHooro7PE iP.EMA!?!!LO!E%!&!!? 187-865 ~ M M ; ~ O O O L ~ L  I Z  
b 1 9 5  i 0. 28FT IBH00101PE .PENTADECANE 162942-9 i I IOWium-JN !Z 
148295 ! 0 Z!FT iBH00104PE iPENTADECANE i soO;q/Kg IJN ; Z  

.!48295 I 21 4lFT iEH00105PE 162942-9 1 - ! PMX).uglKg/JN I 2  
;48395 ! 21 4IFT IBHW108PE IPENTAMCANE 162682-9 ! I 3 W i m  IJN 12 I 

-.-- 

360 360.ugKg IU 

380 38ougKg ;u 
'43393 . 0 >FT ~B~~~E---TP~ROMODIPHENYL ETHER 101-553 : 

-____ ~ 

- ...... ............._...._....._......__.-__........I.........-..----_I....-.. ....... - 
- 
____I___~_________. . -__ I__-_____ __ ---. - 

36OugKg 
----.-_-_I_. . 

............. -. -. .... __ .... 
__.__ - ..................................... ....... .............. - .. _. ........ 

. z  760 760uglKg !U 48195 . z.: :BHOOlOlPE p-BROMODIPHENYL ETHER 101-553 ___-__________. ____ -. ____ 
_._............._.........................I._._._....._..____.._..._....._.___.-.... __ . 

, , ____ 
....................................................................................................................................................................................... .......... 

..................... ..................................... ___ 
z o o  'V =00J!glLg_, u ;41593 ' 4 6'FT 'BH40419AE PENTACHLOROPHENOL 87-86-5 ' 

____.__ - 

........ i87-86-5 1900 1muglKg :u  1z 
1eOolJg~g iu 

--' 

--~----_____._.._.__._-_--._I_ 
...--._-.-I-._--.--...-_-..._-__-_----.----.--_. I__ 

...----_--I_- . ........................ ......... ............... 1% ...... !.7oOi!@!k.u L-V---.! 
_-_I___ I__.-- 

47-86-5 I 

162682-9 I 
, IPENTADECANE , 





. .  

. .  
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. '. . . . . .  . .  '. , 
. ./ .. ...' 

:05193 . - 1; 1:FT . _--._.._-.___..__._--.._-.--.-.-____I__~_______._______~I__._____ ,BH00067AE TOLUENE ____ 6 120uglKg i . 'V 
5 2ug/Kg !J :A 1108883 : 05393 ' 2, 2iFT lBH00077AE T O L U E N E  

53 



. .  

. .  



, . . - .. ._ . , - - . - . , . , -. . . -. . .. ._ 
146993 : 3 3lFT .BH407.%AE !TRANS-l.3-DICHLO 

w v-Lzp .. ... . 
48295 ' 4 6:FT IBH00106PE ~t~~-1.3-DICHLOROPROPENE '1006142-6 I 5 5ugXg iu i Z  . ____-__ 
148395 I -_ 0. 21FT ,. .- :BH00107PE :trans-1.3-DICHLOROPROPENE :10061426i - - . 5 Jk@9-3 
L48395 I 4. iBHW109PE trans-1.3-DICHLOROPROPENE '1W61.O26 I 5 5!U*9 !U I Z  
.P208989 . 5. 71FT ;SEP1789BR~_,TRANS-1.3-DICHLOROPROPENE :100614261 6 6:ugXg ;U IV 
.:P209189 _____..~_._~___._._...~.. . . . .~__~.._._,_.__~~.-I_._,--.----.-_--__..-._ . 0 1:FT :SEP1969BROW2 'TRANS-1.3-DICHLOROPROPENE I --- .... !lOO61-O26 ~ ~ I 3 -.̂.___I- 6USlK9-!.U !V i :P209189 ! 4 6;FT 'SEP1989BRM06 )TRANS-1 3-DICHLOROPROPENE !10061026 i filmtun : I 1  ;V 

L 

:. 

. .  

... 

.: . 





i 
...: 



. .  

. _ .  
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48195 BHOOlOlPE 0. 2 ___ FT AMERICIUM-241 I 14596-1 0-2 0 012 0 852 pciig z 
48195 BHOO102PE ; 2 -  4 FT AMERICIUM-241 ,14596-10-2 0 01& 0 308 pCig Z 
48195 BHWl03PE 4 6 FT AMERICIUM-241 '14596-10-2 0 018, 0 557 pcl/g z 
48295 'BH00104P!-- __._ 

2 4rFT AMERICIUM-241 14596-10-2 0006 0561 pCdg z 
448295 BHOO106PE 4--- 6 FT AMERICIUM-241 14596-10-2 . 0 018 0 598 pcdg 2 

0 009 0 238'pCdg Z 
48395 BH00108PE 2 4tFT AMERICIUM-241 14596-10-2 I 0 031. 0 775 pCi/g Z 
48395 BH00109PE 4 5 FT AMERICIUM-241 14596-1 0-2 0 031' 0 753 pCi/g Z 
41193 _ _  __ __ BH40049AE ___ 0 6 FT AMERICIUM-241 14596-10-2 ' 0 002--..-.----- 0 29 pcllg B V ._ 

' 41 993 BH40062AE 0 6 FT AMERICIUM-241 114596-10-2 0 01 0 28 pcvg A 

-____---__-_I__' 41293 BH40196AE 0 2.E I 14596-10-2 0 002 0 35 pcug A 

5 FT AMERICIUM-241 ._____I_ 14596-10-2 0 019 2 1 pCdg A 
1 6'FT AMERICIUM-241 - 14596-10-2 0 00223233 0 0759KCi/g V 

,BH40261AE 0 5 FT AMERICIUM-241 h14596-10-2 I 0006--_ 0 69 pCi/g V 
43193 'BH40306AE 0 5 FT AMERICIUM-241 j 14596-1 0-2 0 005 0 9 PC@ 
,43493 ?' BH40319AE _____ 0 5ET- AMERICIUM-241 14596-10-2 0.002334> 0 0302 PCdg V 
43493 - 'BH40322AE 5 10 FT ,AMERICIUM-241 ,14596-10-2 0 00427188, 0 007935 PCdg V 

14409.3 ' 1BH40348AE 0 6 FT ,AMERICIUM-241 !14596-10-2 ' 0.006' 1 8 pcl/g 2 { V  

0 003 0 646'pCdg 2- 0 2 F T  AMERICIUM-241 __ 14596-1 0-2 

_I_-___ 

148295 BH00105PE 

---- ____II___ 

48395 BH00107PE 0 2 FT AMERICIUM-241 14596-10-2 ---- 

- - - _- . - __ __ 
--- 

V 

V 
A 

____ 1 43893 BH40070AE 0 6 FT *AMERICIUM-241 14596-1 0-2 0 008 1 4  pCi/g B 

4D993 1H40201AE 0 5 FT ,AMERICIUM-241 14596-1 0-2 0003 0 25 pCi/g - 
41693 BH40217AE 0 5 FT AMERICIUM-241 - 14596-10-2 0 005 2 7 p C l l g  
41793 'BH40243AE 
42293 BH40253AE 

AMERICIUM-241 

_________--I--___ 

-__I- _________ 0 __ I_____. __ _-- - __ 

A .I 

0 007 6 1 pCi/g ?--.- 

0 '14596-10-2 I 0 0051 02-g :v.--.- 

-_I__- ~ --_- -- I____-______ I--_-_-__-__ 
~ _ _ _ _ _  

0 5 F T  AMERICIUM-241 1 1 4 5 9 6 - 1 0 - 2  _-- - 45793 - lBH40332AE 

l.43993 jBH40353AE Ot* 5jFT IAMERICIUM-241 !14596-10-2 0 0021 0.2643 pCilg iA 
!41593" BH40417AE 
,41593 ' BH40418AE 2 4 FT 'AMERICIUM-241 114596-10-2 0 011' 0 12 acllo 

2 FT 'AMERICIUM-241 ___ 



.. . 

. .  

. .  

2 



.- 

42593 IBH40448AE , 0; 51FT !CESIUM-137 (10045-97-3 1 0.089/ O l w g  IU IV 
"4242593 BH40449AE I 4: SIFT ICESIUM-137 '1004597-3 1 0.0921 OipCvg iu IV 
43393 BH4051OAE ; 0; 21FT \CESIUM-I37 10045-87-3 0.12i 0.01(pcug IU iv 
43393 BH40511bE 1 01 qFT ICESIUM-137 10045-97-3 1 0.131 0.01 pcug 1u IV 
43393 BH40512AE I 01 SIFT ICESIUM-137 10045-97-3 I 0.14 0.01 pcug IU iv 
43393 IBH40517AE I $ 81FT ICESIUM-137 10045-97-3 I 0.14 0.01 pCvg tu jv I 

I 

43693 IBH40518AE I 01 AFT !CESIUM-137 
43693 BH40519AE i 01 4)FT jCESIUM-137 
1-43 BH4052aAE ; 01 qFT ICESIUM-137 
146593 BH407OOAE I 11 4FT [CESIUM-137 

'146593 IBH40702AE 3: 5iFT ;CESIUM-137 

10045-97-3 1 0.W 0.1382,pCvg ;x IA I 
10045-97-3 1 0.04741 0.00221(pCUg IU jA I 

10045-97-3 1 0.02186i 0.003276ipcVg jU :v I 
1-74 I 0.0241 0.00524}pCUg 'U iV 1 

10045-87-3 1 0.oSOll 0.00371~pCUg IU IA I 

, 948593 IBH40703AE 1 5l 7!FT !CESIUM-137 10045-97-3 ' O . M 2 0 8 ]  0.002*pCvg 
k 3 (  pH40705AE I 5; SIFT ICESIUM-137 10045-97-3 o.ozes.r( 0.01186 pcug 
146693. JBH40715AE I 01 4qFT JCESIUM-137 lMQs.97-3 0.w 0.02899 pcvg 
48893 IBH40717AE 8 4/FT /CESIUM-l37 10045-97-3 0.02li 0.0177pcug 

u :V I 

U IV 
U !V 1 
u IV 1 

' 46693 IBH40718AE 5; IFT /CESIUM-137 10045-87-3 I 0.02681 0.01207pcVg [U JV 



p .q . .I.. 4 



J 

5 



. .  

. .  
6 



. .  

. .  

. .  

. .. 
. . .  . .  . .  
. '  . ' J  . .. .. : ..... ' 

0 2FT GROSSBETA a 12587-47-2 2 23354 23 2 8 , p o / g  V 
793 BH40731AE 2 4FT GROSSBETA : 12587-47-2 193501 1719pcl/g V 
793 BH4073W I 4  6'FT GROSS BETA V 

46893 'BH40743AE . 0 2FT , GROSSBETA ' 12587-47-2 1.9715 16 96 pCdg V 
,46893 lBH40745AE 2 5 FT GROSS BETA '12587-47-2 2 10408 16.25 pO/g V 
'46893 BH40746AE -_ 5 7 ~ FT !GROSS BETA 12587-47-2 2 03936 15 43 pO/g V 
146993 BH40757AE 1 3 F T  #GROSSBETA ___ 12587-47-2 2 03735 42 61 pCi/g V 

* 146993E"- _-_____I__ ---- ___ 
' 4 7 0 9 3 _ I B H 4 0 7 7 i A E - -  - -1 - I -3 F- __'I--- GROSS BETA - - 12587-47-2 ----I-- 2 08345 21 16 ~ pCilg V 

5FT GR-TL 12587-47-2 1 85357 14 26 pCi/g V 
47093 BH40?74AE 5 7 FT GROSS BETA 12587-47-2 2 00148 33 22 pCi/g V 

-- . :46793 BH40729AE 

- __ 

3 5 FT GROSS BETA 12587-47-2 2 12094 V 32 09 pCilg 

3 ___ __________ -. 47093 tBH40773AE - 
-____--______- __-__ --. 

P207989 SEP0389BR0003 0 3 FT 'GROSS BETA 12587-47-2 9 13 pCi/g 
16 pCdg 

, tP208889 SEP1689BR0004 0 4 FT GROSS BETA 12587-47-2 7 16 pCi/g 
'P208889 --,-- SEP1689BR0410 - I 4, I----- 1OFT GROSSBETA 12587-47-2-- 8 

30 pCdg .I?2U8989 SEPl789BR0309 3: 9 FT GROSSBETA __ ,12587-47-2 8 
P209089 SEPl889BR0003 0 3 F T  GROSSBETA 12587-47-2 8 22 pCg/g 
P209089 SEP1889BR0309 - 4' -- -- 9 -I._--- FT ;GROSS BETA 12587-47-2 8 24 pCi/g 
. - P209189 'SEP1989BR0003 0 3 FT :GROSS BETA 12587-47-2 8 20 pO/g 
P209489 SEP2289BR0307 3- 7*FT 'GROSS BETA 12587-47-2 8 14PCQ - 

;?209589 _ _ _  SEP2389BR0004 _____ _-____ 0 4 - -." FT GROSS BETA - 12587-47-2 - 7 28 pcvg 
tP209589 ISEP2389BR0410 I 4 1OFT GROSSBETA 11 2587-47-2 8 29 P W  
P209889 iSEP2689BR0410 I 4 10 FT GROSSBETA ' 12587-47-2 7 22 p g  
IP210189ISEP3089BR0003--L _____ 0 _.I____ 3 FT 'GROSS BETA i 2587-47-2 
,P2!0189 lSEP3089BR0309 3 -  9 F T  GROSSBETA ' 12587-47-2 91 18 pcvg 
, P210289 SEP3189BR0003 0, 3FT GROSSBETA 12587-47-2 8 22pCdg 
]E210289 SEP3189BR0306 - __ 3' 5FT GROSSBETA I____( * i 2587-47-2 8 2 2 P W  

___-.___-I-__ -----_I ---------I--__ 

--__I______ 

tP207549 SEP0389BR0309 3 9 FT GROSS BETA 12587-47-2 8 

- 
25p@!% - - ____ 
____ 

__ --- __. ~ ____ 

I_---____ 

I I 

-...--- 110 12o,pcl/g I 

I . .  

7 



I 

. 

jP209489 ISEP2289BR0307 
P-589 (SEP2389BR0004 

p2oB889 $EP2689BR0410 
: P210189 ~SEP3089BR0309 

Pi30289 ISEP3189BRooa? 
IP210289 ISEP3189BR0306 

IP209589 (SEP2389BR0410 
b 

31 7iFT IPLUTONIUM-239/240 1'10-12-8 I O.Ol( 0.03'pCVg I 
01 41FT 1PLUTONIUM-239/240 110-12-8 i I 0.1ljpCilg 1 I I 

41 l O l F T  /PLUTONIUM-239/240 110-12-8 1 OlpCue I 1 I 
4[ 1OIFT /PLUTONIUM-239/240 10-12-8 I 0.01/ 0.02ipCV9 ! 
31 9]FT IPLUTONIUM-239/240 10-12-8 I 0.011 0.apcvo I I 
0; 31FT IPLUTONIUM-239/240 10-12-8 1 0.011 esfpcve I I 
1 51FT 1PLUiONlUM-239/240 10-12-8 I o w l  0.05lpcvg 1 I --' I 

i 

. .  

IsPo187 SP018704DH I 5lFT (PLUTONIUM-239/240 
!SPQ187 SWl8705DH 51 GIFT !PLUTONIUM-239/240 
tSPg287 SW2870008 4 10lFT IPLUTONIUM-239/240 
IS-7 SW38702DH 1 41FT PLUTONIUM-239/240 
IsPo487 SPO48702DH 41FT PLUTONIUM-230/240 
jSPb487 SW704DH 41 81- PLUTONlUM23W240 

I 2: jSPO587 !SW58702DH 3(FT iPLUTONlUh4-23W240 

10-12-8 I I o.os/pcve i I 1 

10-12-8 1 0.3tpcvg I 
10-12-8 I 0.13tpcvB I I 
10-12-8 I 0.081 pcvo I 
10-12-8 I 1.91 pcve I I 
10-12-8 0.01lpcvg I 

1 0.~Ipcv9 I 

I 

I 

! I 
I I 10-12-8 

8 

I sPo587 'Sw58704DH 4 6[FT IPLUTONlUM-23W240 110-12-8 
, sW787 SPO767OODH 01 YFT ~PWONIUM-239/240 110-12-8 
:SW787 SW78702DH Y 4 FT 1 PLUTONIUM-23W240 110-12-8 
/Spo887 SPo88703UC 6 R 1 PLUTONIUM-23W240 110.12-8 

1 
I I o.oppa/g I 

1 z4jpcv.a I 

I 0 .OPpcvO I I 

I I 
I 

0.11pcvg I 



. .  

: 

j468S3 IBH40746M 

145993 IBH40759AE 
146993 lBH40757AE 

. .  

7)FT [RADIUM-226 113982-63-3 1 0.1621 O.SSl/pCVg (X iA 

4 5!FT \RADIUM-226 13982-63-3 0.18lj 2864 pcue IX IA 
11 qFT IRADIUM-226 1398243-3 0.19y 4.538lpCUg IX IA I 

. .  

.' , 

147093 lBH40771AE 1 11 3jFT /RADIUM-226 
,47093 BH40773AE 31 4FT [RADIUM-226 
47093 BH40774E 51 7)FT [RADIUM-226 
p207589 SEP0389BR0003 ol qFT iRADIUM-228 
iP207589 ISEP0389BRO3OQ 4FT (RADIUM-226 
P208889 ISEPlWBR0004 ~ 01 4(FT IRADIUM-226 
P208889 !SEPl689BR0410 I 4! lO!FT \RADIUM-226 

13982-63-3 i 0.208' l.l64pCi/g [X iA I 
1398263.3 I 0.21 1.101 pcvg IX IA ! 
13982-63-3 1 0.204 1.3ol~pCve jx IA 
13982-63-3 I 0.1 0.ljpCve I I 
1398263.3 1 0.1 0.9ipcvo i I f 

139824x3 1 I 1.1lpcve I I I 
13982-63-3 I 0.8'pcve I I 

9 



. 

10 
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46593 BH40705AE _ _ _ - ~  9T- 
146693 'BH40715AE 0 2 FT -STRONTIUM-89.90 ,11-10-9 0.0679549 0 0786 pcdg V 
46693 lBH40717AE 2 4 FT STRONTlUM-89.90 ~ 11-10-9 0.0445146 0 05828'pCig V 

. e 6 9 3  -BH40718AE_-- 5 7,FT STRONTIUM-89.90 : 11-10-9 0.0412629 0.1386lpCl/g A 
-46Z93 IBH40729AE 0 2 FT STRONTIUM-89.90 11-10-9 0.0433924 0 061921PCig iA 
46793 'BH40731AE 2 41FT STRONTIUM-89.90 '11-10-9 0.0408607 0.4763 pCilg A 
46793 BH40732AE 4 6 FT STRONTIUM-89.90 11-10-9 0.0377431 07136PCllg- __ < A  

46893 BH40745AE 2 5'FT , m O w M - 8 9 . 9 0 -  '11-10-9 oo609524,_____p 0 64 pCi/g A ___ 
46893 BH40746AE 5 7IFT STRONTIUM-89.90 11-10-9 00637% 07258 PCl& A - 
46993 BH40757AE l--...--- 3 FT 'STRONTIUM-89.90 11-10-9 0 0384514 0 6789 pCilg A 
46993 BH40759AE 3 5'FT S T R O N T I U M - 8 r  11-10-9 0.0642034 0 01391*pCig u 

547093 BH40771AE 1 3 FT STRONTIUM-89.90 11-10-9 00455461 0 1972 p c i g  ------- A 

_____ 47093 BH40773AE _____ 
47093 ,BH40774AE 5 7 FT STRONTIUM-89.95--- , i r  0 0451407 0 04243 pCilg U A 

'P208889 SEP1689BR0004 ' 0 4 FT STRONTIUM-89,90 11-10-9 _ _  __ -0 4 pC1lg 
P208889 SEP1689BR0410 , 4 10 FT STRONTIUM-89,SO 11-10-9 -0 3 pcllg 
P208989 lSEPl789BR0309 9 FT STRONTIUM-89.90 11-10-9 0 pC1lg I 

1=8>-l --L- S E P 2 3 8 9 B R 0 0 i j a : ~ _ 4 ' F T _ . . ~ ~ ~ T ~ ~ 9 ~ 0 -  0 __ --s:.!39 I_ -0 2 pC1/g ___ I 

'P209589 SEP2389BR0410 4 10 FT STRONTIUM-89.90 '11-10-9 -0 2 pCdg 
1 SPOl87 , SPOl8704DH 4 5,FT STRONTIUM-89.90 '11-10-9 -0 1 pcllg 
-__-I-- SP0187 ,SP018705DH 5 - _-_- 6jFT -STRONTIUM-89.90 _-_____ '11-10-9 -0 3 PCl& 
iSW287 lSPO2870008 j 0 1O/FT STRONTIUM-89.90 !11-10-9 0 21 p c i g  
lSP0387 iSP038702DH ' 21 4iFT ;STRONTIUM-89.90 [ l l - l Q S  O'pCig 

0 21 pCilg isp0487 lSP048702DH 1 2 4,FT STRONTIUM-89.90 - j 11-10-9 
'SF0487 !SP048704DH 6!FT STRONTIUM-89.90 111-10-9 0 2 p c i g  i 
'SPO,587 SP058702DH 2 3 ' ~ S T R O N T I U M - 8 9 . 9 0  Ill-10-9 I OiPCig 
SW587 SP058704DH 1 4 6 FT STRONTIUM-8990 111.10-9 -0 21 !JCl/o I 

-________ 
A -- 46893 BH40743AE , 0 2 FT STRONTIUM-89.90 ,11-10-9 0.0396178 0 1741apCilg ~ _ _ _ _ _ _ _ _ _ _  

___________ --- 
_ _ _ _ _ I _ _ ~ _ .  ____ 
- ~ _ _ _ _ _  - 

A -- 
-- ~ _ _ _  

3 5'FT STRONTIUM-89.90 11-10-9 0 0384482 0 09469 pCig 'A  

___I___-..____.l_l._ --- ---L-..-- 

___- 
3 

- ~ - - - . _ _ _ _ _ /  

4) 

_L- 
~ - , r -  

0.2 pcvg 
I--- 

.~ ~. ~ !spp7a7-/ SP078700DH --------,---~- 21FT .STRONTIUM-89.90 11 1-10-9 j 
I 

..+ 
I .  

:SW787 ISP078702DH i 21-- 4iFT iSTRONTIUM-89.90 jll-10-9 : . OpCilg , ! 

'iSP0987. , !SP098703UC I 3: SIFT (STRONTIUM-89.90 ill-10-9 ; -0.1!pCdg I 

1 iSP1087 iSPl08702DH 21 4JFT :STRONTIUM-89.90- :11-10-9 ' 1 0.2!PCikl ~ ~ , : 

o:-- 

0.4;pCilg , -.-- :$PO887 iSPO88703UC i 4! GIFT ,STRONTIUM-89.90 :11-10-9 

:SPlQ87 :SPl08700DH , : 0: 2:FT !STRONTIUM-89,90 :11-10-9 -0.6IpCig , 

lSP1087 iSPlO8704BR 41 3FT ,STRONTIUM-89.90 ! E 9  . , 
~ .. ̂ ____..._.....X__I.___._._I____._ 

I -- -0.3lPCvg - 
;SF3087 ISPl08705DH ! 5: 7iFT STRONTIUM-89.90 I1 1-10-9 0.1;pCig I 

I 

t .  

0;pCilg ~ iSP1387. ;SP1387OOUC : _____ 0 2:FT ~STRONTIUM-89.90--~_~1-10-9 
;SP1&7 /SP13870lCT i 21 AIFT ISTRONTIUM-~S.~~ i l l -10-9 I 0.51pCilg : 

/SF?.%7 iSPl38703BR ! 41 ' GFT ;STRONTIUM-89,90 ill-10-9 -0.4ipCig j 
142493 /SS40083AE i 5; PIN ;STRONTIUM49,90 ;11-10-9 j 0.36 -0.01lpCig ;u IA 
j4633 /SS40140AE 

- I 

_.-- 

71 8)IN ,STRONTIUM-89.~--~11-10-9 : 0.0393152 0.1084ipCi/g I IV  
j46993 !SS40144AE ! 10' 16!1N ~STRONTIUM-89.90 Ill-10-9 ' 0.0517119i 0.5265ipCdg i [ A  
iP207589 !SEP0389BR0003 L 0; 3)FT ISTRONTIUM-SO 110098-97-2 I 0.9, -0.llpCdg /u I 

__.- 
i 

~~ ~ ~~~ 

'~SP1387 ISP138700UC. 01 0.ssjpCve 1.- ~ ~ IN ! 

. I '  
a. 

12 



. 
13 



. .  
. .  . .  

.... 

-___I__ 

A -  
I 46793 1 BH40729AE 0 2FT URANIUM-234 111-08-5 3 01142821 4933pcllg ' IV 
,46793 iBH40731AE 4FT URANIUM-234 __ : 11-98-5 0 137706 1 154 pcllg A 
46793 iEH40732AE - 4 6FT URANIUM-234 ! 1 1-08-5 0 0904282 1 433 pcllg A 
146893 iBH40743AE 0 2FT URANIUM-234 1 1-08-5 0 0867504 1 026 pO/g 3V 

46993 'BH40757AE 1 3FT URANIUM-234 1 1-08-5 0 0724047 13 99 pCtlg V 
46993 BH40759AE 3 5 FT URANIUM-234 11 -08-5 0 084057 6 053 PC@ V 
47093 EH40771AE 1 3FT URANIUM-234 11 -08-5 0 115748 0 6156 pWg A 

1 1-08-5 0 123584 0 3624 pWg A 47093 1BH40773AE 3 5 L  URANIUM-234 I__ - 
147093 BH40774AE 

0 7 P W  01. - 
, P207589 ,SEP0389ER0309 3 9FT URANIUM-234 11 -08-5 0 1  0 8 p w g  

1 2 p w g  'P208889 1 SEP1689BR0004--- 0 4FT URANIUM-234 1 1-08-5 0 1  - 0 7 pcllg 
'P208889 ISEP1689ER0410 r 4 10FT URANIUM-234 1 1-08-5 0 1  
P26.8989 ISEP1789ER0309 , 3 9 FT URANIUM-234 '11-08-5 0 1  0 8 p w g  
P209089 0 3FT IURANIUM-234 1 1-08-5 0 1  0 p w g  u S E E R O ! F -  . ____________- - -~ - - - -  
P209089 'SEPl889BR0309 4 9FT 'URANIUM-234 1 1-08-5 0 11 0 5, pcllg 
P209189 lSEP1989ER0003 0 3FT URANIUM-234 1 1-08-5 0 1  1 9 pcllg 

P209589 :SEP2389BR0004 I 0 4,FT URANIUM-234- 1 1-08-5 0 1' l ! P W  
P209589 1SEP2389BR0410 4 10jFT URANIUM-234 $11-08-5 , 0 1' 1.4pcllg I 

iP209889 iSEP2689ER0410 4 105- URANIUM-234 '1 1-08-5 0 1, 0 9 pcvg 

I P210189 1 SEP30898R0309 3 9FT URANIUM-234 i11-08-5 1 0 1, 7.1 I pcllg 
/P2W289 iSEP3189BR0003 0 3FT 1URANIUM-234 11-0e-5---- 0 11 1 31PC@ " 4  

08IPW!3 lP210289 jSEP3189BR0306 ' 3- 
ISP0187 iSP018704DH 4 5ET URANIUM-234 11-08-5 I 1.71pwg I LN 

5 61 FT 8 URANIUM-234 '11-08-5 - 2 p w g  1 IN 
1 1 5,pc1/g i- IN 

ISYO187 ISP018705DH 
jSP0287 ISPO2870008 : 0 10'FT URANIUM-234 - 1 1-08-5 

'N  
I SP0387 'SP038702DH 2-- 
SP0487 IW048702DH 2 4FT #URANIUM-234 1 1-08-5 1 6 pCilg IN 

4 6FT URANIUM-234 11-08-5 1 1 pcllg , N 
075po1g 1 IN 

---! _I_____- 

'SPQ587 'SP058702DH 2-- 

ISPQ787 iSP078700DH ~ 0 2FT URANIUM-234, \ 1168-5 097'pWg ~ N 
SP0787 I SP078702DH 1 2 4FT URANIUM-234 $11-08-5 ! 0.6 pOIg N 

6FT URANIUM-234 '11-08-5 ~ I i. i 'pcl/g 1 N , 
5FT URANIUM-234 i 1 1-08-5 I 0 45' p w g  N 

~ ~ 0 8 8 7  .s~088703uc 4' . 

1.4 pWg 'N 
.SP0987 iSPO98703UC ! 3-..- 

ISPlO87 iSP108702DH i 2--- 41FT URANIUM-234 '11-08-5 3.7,pWg I IN 
$- 4 5FT ,URANIUM-234 !11-08-5 i 1.6,pWg 1 N 

I VPWg I 'N 

O n l p W g  / IN 
1 0 661 PWQ :N ! 

ISP4387 ISP138703BR j 43 6,FT I URANIUM-234 111-08-5 i I 1.3ipWg I IN I 
i4z.m lss40083~~ I 

:46a3 !ss40140AE I 7, 8jlN 1 URANIUM-234 jii-ms 1 o.wn423! 1 4 1 7 1 ~ ~ ~  i IV 
i46q93 ISS40144AE 1 10; 16'IN IURANIUM-234 i i i-08S i 0.100228j 11.78ipWg L IV 

io5193 1 ~ ~ 0 0 0 6 6 ~ ~  I Of (URANIUM-235 b !15117-96-1 0.0141 O.O622!pcUg I IA 
~05393 (BH00076AE i 0; 5:FT /URANIUM-235 I151 17-96-1 0.0314 O.oSse~pci/Q I !A 
48WS IBHOOIOIPE : 0, 2!FT JURANIUM-235 115117-96-1 0.005] 0.387IpCVg ! IZ j 
48195 IBHOO102PE I 2; 4FT 1URANIUM-235 151 17-96-1 0.w 0.157pcug 1 IZ 

I O.WS] 0.056pcug I It 
48295 ]BHOOlWPE 0, qFT [URANIUM-235 151 17-96-1 0.00q 0.114pWg I jZ 

.I48295 IBHOOl05PE i 4 yFT URANIUM-235 ,15117-96-1 1 0.0221 0.1 pcug I ! Z  
I 

41 qFT URANIUM-235 115117-96-1 1 0.wq 0.1Sspcug 1 z 
48395 BHOOl07PE oi 4FT URANIUM-235 (15117-96-1 i 0.0051 0.461 pcug z I 
-5 BHOOl08PE 1 4FT IURANIUM-235 15117-96-1 I 0.wq 0.072 pWg z 
148395 BHOOl09PE 4 yFT IURANIUM-235 15117-96-1 1 0.01q 0.003 pcug 2 i 
44543 BH4000lAE 0 6;FT !URANIUM-235 15117-96-1 1 01 0.0194 pci/g ,A 1 

40883 BH40030AE 0 7jFT (URANIUM-235 I51  17-96-1 O.Ol9l 0 . m 1  pcug u !A 1 

44393 BH40033AE 0 qFT IURANIUM-235 151 17-96-1 0.0261 0.053pCVg ;J (V 
41193 IBH40049AE 0 6p-r !URANIUM235 15117-96-1 0.025l 0.ospCvg I J f V  
,41993 IBH40082AE 0 SIFT /URANIUM-235 Il5117-96-1 0.091 0.12PQlg IJ IV 
L-93 IBH40070AE 0: 6lFT IURANIUM-235 i15117-96-1 I 0.m 0.OZalpCvg )J IV 

__ 2 

~ _ _ _ _  I 
0 101194, 0 8734'pCilg v--- ,46893 'BH40745AE 2 5FT URANIUM-234_--- '11-08-5 

5 7FT URANIUM-234 11-08-5 
I_ 

V 
- 

0 0863036 0 8201 pCilg ' 
_̂ _I__ 

46893 'BH40746AE 

______I________ 

__I___ - - --_ - _- . __ _ _  - ___I _ -__ 

5 7FT URANIUM-234 1 1-08-5 0 126215 1 515 PWg A - 
0 ____- __ - 3'FT , URANIUM-234 1 1-08-5 P207589 '_SEP0389BR0003 

__ - _I_ - __ __ - __ - ____ - 

~ - - -  

Pa9489 ,SEPU89ER0307 _ _  3 7 FT URANIUM-234---- 1 1-08-5 0 1  0 6 pCilg ______I__._____ 

---- 
'P210189 ISEP3089BR0003 0 3'FT URANIUM-234 11-08-5 I 0 1  161pWg 1 

, 

' 1 1-08-5 0 1  ' 
5 L  URANIUM-234 

1.3 pCi/g 41FT URANIUM-234 '11-08-5 t 

I__ - - . __________________-- 
SP048704DH 

3FT URANIUM-234 11-08-5 , 
Si9587 ISP058704DH- 4 6'FT URANIUM-2344--- '11-08-5-- I I 076 pCdg ~ IN 

'SP1087 iSPl08700DH ; 0 .zFT iURANIUM-234* I 11-08-5 

gSPlO87 iSPl08705DH j 5 71 FT I URANIUM-234 111-08-5 t 

ISP1367 !SP1387OOUC . 0 2 FT :URANIUM-234 111-08-5 , 
,SP1387 lSP13870lCT : 2- 41 FT ' URANIUM-234 111-08-5 1 

5, 711N IURANIUM-234 i11-08-5 , 0.00s 1.2iPWg IB IA J 

105093 !BH00061AE I 01 6: FT 1 URANIUM-235 115117-96-1 1 0.015j 0.02791pCVg I /A  i 
I 

481@ lBHWlO3PE 41 61FT IURANIUM-235 15117-96-1 i 

' 48295 BHOOlWPE 
1 

- 
I 

1 
J 

, ... 

14 
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. . . .  
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42193 . BH40433AE 1 281 31'FT BERYLLIUM i7440-41-7 I 51 12img/kg IU IV I 
a '42493 BH40445AE i 8; 10 FT BERYLLIUM 17440-41-7 1 51 12tmgncg IU iv 

42593 BH40450AE 8; 10 FT /BERYLLIUM :7440-41-7 1 51 1.21mgACg IU IV I 
43693 BH40521AE f 6: 8 FT !BERYLLIUM 17440-41-7 1 5, 1lmenCe iu IV 
43693 IBH40522AE ! 81 10lFT BERYLLIUM 1744041-7 51 i~msnce iu IV I 

43893 IBH40525AE I 101 13/FT BERYLLIUM 17440-41-7 51 1.SImglks ! IV I 

5 

146593 iBH40711AE 9; 11(FT BERYUlUM !744041-7 11 0.65lmglk~ iU iJ 1 

46a3 !BH40713AE : 11: 16/FT !BERYLLIUM i744041-7 1 o.m1nrSn(g JU IJ I 

46693 IBH40726AE I 71 8/FT BERYLLIUM 17440-41-7 I 1' 0.431Wg !U jJ 
46693 BH40728AE I 91 151FT BERYLLIUM 1744041-7 f 11 0.42lWg IU IJ I 
46793 BH40740AE 6! 8 FT BERYLLIUM 17440-41-7 I 1' 0.39/mglkg IB IV 
46793 BH40742AE 81 15FT BERYLLIUM 17440-41-7 11 O.Sslm@kg IB IV 
46893 BH4074WE 7: 9FT BERYLLIUM :7440-41-7 i I  O.Simglk~ iU I J  
45893 BW749AE Ql 11 FT BERYLLIUM 1744041-7 11 0.371mgkg IU IV I 

I 

.46893 BW754AE I 121 12 FT 
145993 BH40788AE 61 4FT 
[4WD3 BH4077OAE I 71 131FT 

BERYLLIUM ,744041-7 11 0.43;mglkg IU IJ I 
BERYLLIUM 744041-7 l l  O . S S , W g  IB IV 
BERYLLIUM ,7440-41-7 11 0.4'mglkg lU 1V I 



. .  

. .  

-- - _ _  
9 15 FT 1 3.1 mgkg A 

15 21IF.f BERYLLIUM-..-.?---.- 7440-41-7 : 11 __._____ 2 8 W k g  A -- P207589 SEP0389BR1521 ----I_ _ - _- - --- ~ 

15 FT BERYLLIUM 1 1 5 m g m  A P208889 SEP1689BR1016 _-._-----____I.- 10 I_---- ,7440-41-7 ________ 
9 15 FT BERYLLvJM - 7440-41-7 1 1 5  m g m  A 

12 18'F-r 7440-41-7 I 1 8 mgkg V ___ .____I _ 'BERYLLIUM I______ I_ I__-__ - _-I-__. ___ 
1 1 4 mglkg A 

10 16FT !BERYLLIUM 7440-41-7 1 A ___  P209189 - SEP1989BR1016 - - - -- - 2 2  mgE9 
16 22 FT 'BERYLLLlM 7440-4l-7-L. 1 2 7 mglkg A 

P209489 SEP2289BR0912 9 12 FT BERYLLIUM 1 1 7 mglkg A 
p209489 SEP2289BR1213 12 13FT *BERYLLIUM 7440-41-7 1 1 5 mglkg A 
P209489 I SEP2289BR1416 14 16lFT BERYLLIUM 7440-41-7 1 1 3 mglkg A 
P209489 SEP2289BR1621 16 21 FT BERYLLIUM 7440-41-7 1 A 
P209589 SEP2389BR1015 10 14FT BERYLLIUM 7440-41-7 1 1 9  mglkg A 

--SEP26898R1016-.- P209889 10 16 FT BERYLLIUM 1 2 5 mgkg V - -___ - -?%?-4?7 --__- 
P210189 SEP3089BR0915 9 15'FT BERYLLIUM 7440-41-7 1 039  mglkg B V 
P210189 SEP3089BR1521 21iFT ;BERYLLIUM 7440-41-7 1 V ___ 15 II - IlE93-B?---....---- 
P210189 'SEP3089BR2127 21 27 FT 'BERYLLIUM 7440-41-7 1 1.2 mglkg V 
P210289 SEP3189BR0713 7 13'FT BERYLLIUM 7440-41-7 1 
P210289 ,SEP3189BR1319 13 19FT BERYLLIUM 7440-41-7 1 2 4 m9lk9 . V 
05093 BH00064AE 6 12 FT CADMIUM 7440-43-9 - 5 1.1,mglkg U i J  ! 

6 11'F-r CADMIUM 7440-43-9 I 5, 1.1'mglkg U V 
05393 I BH00079AE 18 22 FT CADMIUM 7440-43-9 5 1.2 mgkg u J 

6 12 FT ,CADMIUM 17440-43-9 5 1 2 mglkg J 05393 'BH000~lAE-__L - _-__ I- 

12 18 FT CADMIUM ,7440-43-9 1 5 1.2 mgkg u J 05393 BH00084AE 
44593 BH40005AE 

6 8'FT $CADMIUM 7440-43-9 I 1 15 51mglkg iv 41 193 BH40052AE 
l2lFT #CADMIUM 7440-43-9 1 1 21mg/kg UN V 6 --_I_- __. __________ ,41993 BH40065AE 

43893 I BH40073AE 6 11 FT CADMIUM 744043-9 1 1 limalka U ' V  

- - !!???ILL _-I________--________. ____ P207589 SEP0389BR0915 

_____________ ____ P208989 SEPI 789BR0915 
P209089 'SEP1889BR1218 
P209089 SEP1889BR1824 18 24FT BERYLLIUM 7440-41-7 

P209189 SEPI 989BR1622 

______-__I_-_ __--- 

___I_ ___ ____-___-___I ___- -- - -- - -- _- __ __ 
___  .I__._____-_ ____- - - - 

__ _ _  ___ ___ - I__-_I. - _7440-41:7__ - _ _  ___ - _-- ---I_ 

- __________ __ __ __ _____ - ._ --- - - 
__ __________I_ ________I_--------- - -. ---- 

__ __ ____-___ - -- _o_ZSm9?9- !i 
~ 

-- --- -__- 

___I - __ -- 

_-_ I__-__---.-_-_-- _-_------I______ --__- __ __.I_ 
V 2 5 mglkg 

___I- ____ ___.I - -_ __-___. 

._ __ -___ -. - __-I--- -- __-_ 
--- ---_.--_I-- ._______ 

__I__-- ~ 

I 
--I--__ 

05193 , BH00069AE 

- -I-_-_ - 
- 

- ------I_ 

6 11'FT ,CADMIUM -!7440-43-9 ' 1.1 1 l m g k g  u iJ  I __-- ___-.I ___ -- 
______ 

6 



I 61 .8(FT ICALCIUM 17440-70-2 
142193 (BH40430AE 22; 28iFT ICALCIUM 17440-70-2 
141593 (BH40424AE 

142193 IBH40432AE i 61 10jFT ICALCIUM i7440-70-2 

7 

lOOOi 549OOimglkg !* !J 
lOWi 4560lmglkg IV 1 
looO! 32701mglkg j ]V f 

142593 IBHQo45oAE i 81 10iFT !CALCIUM 17440-70-2 
i43693 jBH40521AE 6i 8/FT (CALCIUM 17440-70-2 
'43693 iBH40522AE i 81 lO/FT ICALCIUM 17440-70-2 

i 10; 13jFT ICALCIUM j7440-70-2 43693 iBH40525AE 

ioooi 4isooimglkg 1 iv I 
1OOO/ 4270;mglkg .! i v  ! 
1OOOI 1120!mg/kg ! ;V I 
1OOOl 138oojmglkg j ' iV 1 

9; 11 FT 
146593 IBH40713AE j 111 16 FT 
146693 IBH40726AE 71 8FT 
'46693 IBH40728AE I 9: 15/FT 
46793 (BH40740AE I 6i 8/FT 

i46593 IBH40711AE 

I 

CALCIUM i7440-70-2 1 looo, 465o;mglkg j !V 
CALCIUM 17440-70-2 1OOOl 42lOjmglkg iv i 
CALCIUM 17440-70-2 loool 1sOojmglkg 1 pJ f 
CALCIUM 17440-70-2 looo' 4270;mglkg j iv 
CALCIUM i7440-70-2 1OOOi 328000;mgkg i* iJ ! 

! 



_____ .-I_--.-.___ --_-I 

7 9FT CALCIUM 7440-70-2 1000 65100 q / k g  V -. 46893 -- EH40748AE ______..__l.___l.__..__ --.. ....... 
,46893 EH40749AE 9 11 FT CALCIUM 1000 11400 mglkg . v  - 7440-70-2 _..--___-I. ~_._..________..____I_ 
46893 iEH40754AE 12 12 FT CALCIUM 7440-70-2 1000 70200 mglkg V 
46993 BH40768AE 6 . 7FT 'CALCIUM 7440-70-2 1000 2340 mglkg V 
46993 EH40770AE 7 13 FT .CALCIUM 7440-70-2 1000 4320 mglkg ' V  
47093 BH40776AE 7 9FT CALCIUM 7440-70-2 5000 7240 mglkg * J 
R207589 SEP0389BR0915 9 15 FT CALCIUM 7440-70-2 2000 8560 mglkg A ... .... ............ ....... -.z-l.. F T -  . .  . ...... ........... .... ....... 
P207589 SEP0389ER152 1 15 'CALCIUM 7440-70-2 ..... 2000 . 3500 mglkg . A 
P208889 SEP1689ERlD16 10 15FT CALCIUM 7440-70-2 ' 2000 2600 mglkg A 
P208989 SEP1789ER0915 9 15FT CALCIUM 7440-70-2 2000 9240 mglka ' V  
P209089 i SEP1889ER1218 12 18FT .CALCIUM 7440-70-2 2000 3510 mglkg V 
P209089 SEPl889BR1824 18 24FT CALCIUM 7440-70-2 2000 3660 mglkg . V  -.-__ E 98g~R-l~l.6. ................... -. .. ......... -. .......... .... _. - ................. __ ...... 
P209189 10 16FT CALCIUM 7440-70-2 2000 1540 mglkg -A  
P209189 ,SEP1989ER1622 16 22 FT .CALCIUM 7440-70-2 2000 3970 mglkg A 
P209489 SEP2289ER0912 9 12FT CALCIUM 7440-70-2 , 2000 41 100 mglkg A 
P209489 SEP2289BR1213 12 13FT CALCIUM 7440-70-2 2000 6600. mglkg :A 
P209489 SEP2289ER1416 14 16 FT CALCIUM-, 7440-70-2 2000 6270 mglkg A 

.P209489 SEP2289ER1621 16 21 FT CALCIUM 7440-70-2 ' 2000 5150 mglkg IA 

. P209589 S E P2389B R 1 0 1 5 10 14 FT ,CALCIUM 7440-70-2 ' 2000 3570 mglkg .A 
P209889 I SEP2689BR1016 10 16FT 'CALCIUM 7440-70-2 1 2000 7810 mgkg IV 

!P210189 'SEP3089BRE?L __ 15 2liFT :CALCIUM '7440-70-2 . 2000, 5220 mglkg .A . 
P210189 :SEP3089ER2127 ' 21 27. FT CALCIUM 7440-70-2 : 2000 7920 mglkg .A 
P210289 SEP3189ER0713 7, 13,FT :CALCIUM '7440-70-2 2000 48900 mglkg :V  

7440-70-2 . 2000 ' 3270. mgkg ;V 
6' 12:FT CESIUM 7440-46-2 500 113 mglkg U 'J 

,05193 . -6H00069AE . 6 11'FT :CESIUM ' 7440-46-2 ..... 500 110 mglkg UN ' J  
05393 . BH00079AE 18 22'FT !CESIUM ' 7440-46-2 500 118 mglkg .U .J 

......... 6 12 FT 'CESIUM 500 J -___-_____.I____ _- ............ .. -- .. 122:mglkg  .... u - 
105393 ' EH00084AE 12 18FT CESIUM 500 120 mglkg UN J 

227.4 114!mglkg U J 
41 193 ' , BH40052AE __ 6 8 FT :CESIUM ' 7440-46-2 ___ 210 . 1051mglkg U .J  
41993 BH40065AE 6 . 12!FT !CESIUM ,7440-46-2 i 230 115 mglkg U J 
43893 BH40073AE 6 11 FT !CESIUM 7440-46-2 213 106:mglkg U J 

,7440-46-2 ' 500 121 mglkg U J 
500, 126.mglkg IJ _-.I~---I-.-_----__..- ' ' 16 22FT iCESlUM ,7440-46-2 :_____--.-.-.- 

7 10FT :CESIUM 7440-46-2 : 220 110mglkg ,U :J  
-- 40793 : BH40160AE _ . _ ~ _ - _ _ _  6. 8iFT .CESIUM 17440-46-2 I ,.--- 500 120,mglkg :UN :J  
,40093 'BH40170AE 6. 245 123imgkg 'U ;J  

....... ....... 
____________... -_. . 

.... ...... .. 
.. ....................... .__ ....... ~- .......... -.-- .- 

- ---__ ... ... ... ... 

..-____I_____-___._____._._ __ .-.-....-̂.--I....-.. __. 

__ - . 

---.--___._._..-I___.__ ... .. __-.- - _- 
........... ------...I.- . 

__ . -. . ___ .. 
._-_____________.___-_________.___I__-_.. ~ .. . 

^._-_..-_____.__LCI .... . .- 
....................... - ... - .- . .. __ .... . 

__ . . . -_ .......................... __ ...... . 
____ _-______.___._ . . -- .... - ... 
-~ - ~-~ 

9. 15'FT :CALCIUM 7440-70-2 -:._-I__ 2000 - .__I 1260, mglkg _____ __ ________: !A 
--_I_--- ~ 

.P210189 SEP3089ER0915 j 

.- 
_.__I.__...---....__.--. ~- 

.A_- . _- -- ...... - __ ..... 
___- P210289 :SEP3189ER1319 ; 13 19'FT .CALCIUM 

05093 BH00064AE 
I- ._L_-.____ ........... -_ .... . 

___.._..._._..__._.._.--.......-..--....-.........-..._.......-.I__.. I_______ __ 
__ -.-.-_I ----__-- 

.-____.I_ ............ - . .... .............. 
, .  

I :  

05393 ~ BH00081AE 

,44593 BH40005AE 6 11,FT CESIUM 
____ ........ 

.......... ______ 

__ _--___..-_--__-...________-.______-_________IL___ 

____ __ 

-, 

16 FT .'CESIUM _--- ' 10 ~~ ~ ___ _______--: ,42193- i BH40086AE 

:42993 :BH40144AE 

.---- 
:42 193 I BH40091 AE 

- .-._____L._______________ 1 - 

---______ ~ _ _ _ _ _  :7440-46-2 i 
6 I Z F T  :CESIUM i7440-46-2 ' . - - ~ - _ -  8!FT :CESIUM 

237' l l8 imgkg U iJ I 

t 10 19'FT !CESIUM __ !7440-46-2 ' i N O !  IlO!mg/kg ,UN iJ ! 

---_ ----.-__- --.- 
, .  

- 
'44893 IBH40191AE 
,40993 I BH40204AE ! 6' 10:FT __-.___- !CESIUM ;7440-46-2 N O !  llOirrg/kg UN iJ 

----- - _ _ _ _ ~ - -  
6 12FT ' iCESlUM '7440-46-2 ! 234: 117Imgkg jU iJ 
6' l l !FT  ':CESIUM 7440-46-2 i ' 223 l l l ~ rna l ko  U . J  

.40993 iBH40206AE 
141693 iBH40220AE 

. '41793 IBH40246AE 

1 
I 

1 0 - 0  - 7 -  ~~. ---- ~~ ~ ~~~~ 

' ~42293 iBH40256AE I 6: 11(FT ICESIUM 17440-46-2 1 500: 12oimgkg :UN !J  

! 6 8iFT !CESIUM :7440-46-2 i -I 212' 106!mg/kg iU  iJ 
j I O :  17/FT ;CESIUM ,744046-2 1 500: 116img/kg iU ' J  

143393 IBH40324AE ! 8' 13!FT !CESIUM '7440-46-2 j 5OOi 120imgkg-:UN iJ 
143793 IBH40335AE : 6: 12!FT jCESlUM 17440-46-2 j 5001 IlOimg/kg IUN ;J  I 

144093 IBH4035lAE ! 6: IOIFT ]CESIUM 17440-46-2 I 214j 107!mg/kg !U !J I 
145893 jBH40380AE I 6; SIFT JCESlUM 17440-46-2 j 500; 120mg/kg IUN !J j 

! 
iJ ; 

145893 IBH403824E 
.i40793 lBH40414AE 

.-- __ .- 
17440-46-2 i 500: 110,mglkg iUN !J*-; : 11. 13FT ;CESIUM --. ,42293 iBH40258AE 

42393 ~ BH40264AE 
i42593 lBH40290AE 
i43193 iBH40309AE 

---- 
61 11:FT !CESIUM i7440-46-2 j 228' 114/mg/kg ;U iJ 

1 9; 18iFT jCESlUM :7440-46-2 j 500i lX:mg/kg !UN . !J 

. .  5001 120img/kg IUN .......... ......... ... .... 
8; 13:FT (CESIUM i7440-46-2 I 

. .  .. . . .  .. 

I 31/ 351FT /CESIUM 17440-46-2 ! 500; 12O:mg/kg IUN IJ 
IJ j41593 iBH40424AE 6' 8iFT ICESIUM i7440-46-2 / 5001 120img/kg IUN 

40993 !BH40416AE 

1'42193 jBH4043OAE i 22: 28jFT !CESIUM i7440-46-2 ! 500! 118!mg/kg !U jJ ! 
i42193 IBH40432AE I 6' IO!FT ]CESIUM i7440-46-2 j 5ooi 120!mg/kg JUN iJ 
!42193 IBH40433AE \ 28 3liFT (CESIUM /744046-2 ! 5001 1201mglkg :UN jJ 
i42493 IBH40445AE 8: 1O!FT iCESlUM !7440-46-2 j 5OOi lIWmg/kg iU iJ 
i42593, iBH40450AE ! 8 IO!FT iCESlUM 17440-46-2 i 5001 120img/kg IUN IJ 
i43693 iBH40521AE ! 6 8iFT ;CESIUM ~~~2 i 5001 104imglkg .U !J  

I 

I 

! 

/ - \  q Y  ".. a 



. .  

9 



q.53 10 



' . . .  

6 12 FT 'COBALT 7440-48-4 10 17.3mgikg . V 43793 BH40335AE 
,44093 BH40351AE 6 10 FT *COBALT 7440-48-4 11 5.8 mgkg B .v 

6.7 mglkg B V 45893 'BH40380AE 6 9. FT 'COBALT 7440-48-4 . 
7440-48-4 10 ;V  i45893 'BH40382AE 

8 13 FT COBALT 7440-48-4 10 7.8 mglkg B .v 40793 BH40414AE 
40993 BH40415AE 20 29 FT COBALT 7440-48-4 10 8.2 mglkg B V 
40993 BH40416AE 31 35 FT .COBALT 7440-48-4 10 7.7 mglkg B . V  
41593 . .._.___ BH40424AE 6 8 FT .... 'COBALT 7440-48-4 . 10 2.4 mglkg U V 

22 20FT COBALT ' 7440-48-4 10 7.5 mglkg B ' V  
-42193 . BH40432AE 6 10 FT ....... COBALT -- 7440-48-4 . 10 3.1 mglkg B V 
,42193 BH40433AE 28 31:FT :COBALT 7440-48-4 10 33.8 mglkg .v 
.. 42493 BH40445AE __ a -_ 10 FT . 'COBALT 7440-48-4 -- 10 I-___ 6.8 mglkg B .v 
42593 BH40450AE 8 10 FT COBALT 7440-48-4 , 10 
43693 BH40521AE , 6  8FT COBALT ~ 7440-48-4 10 2.9 mglkg B V 

8 10;FT COBALT ,7440-48-4 10 13.7 mglkg V 43693 .BH40522AE . . 

,43693 BH40525AE 10 13 FT .COBALT 17440-48-4 10 23.9 mglkg .v 
7440-48-4 10. 9.5 mglkg B , V  

46593 . .BH40713AE 11. 16:FT .COBALT 7440-48-4 ... 10 5.8 mglkg U :J  

466.93 BH40728AE 9 15'FT COBALT 7440-48-4 ....... 10 9.4 mglkg B :V  
'46793. .p_____.-I ~BH40740AE 6 8'FT ;COBALT : 7440-48-4 10 0.73 mgkg U i V  

I 8 15!FT {COBALT 17440-48-4 : 10 6.9 mglkg B VV 

46893 ; BH40749AE 9 .. _ 11IFT :COBALT -_I.__-..- '7440-48-4 I 10 6.9.mglkg B i V  
I-_._-_________-___._ ' 12 12iFT :COBALT ~ __.-_.__--.._--___I. i7440-48-4 ; 10 _____ 2.6 mglkg B :V 

. 46993 BH40768AE .. 6 7!FT !COBALT . : 7440-48-4 . 10 5.2 mglkg B : V  

:47093 ~ _ _ _ _ _ _ _  'BH40776AE 7 9;FT :COBALT 7440-48-4 . 50 __ 4 mglkg B :V  
P207589 ISEP0389BR0915 , 9 15 FT . ;COBALT '744048-4 __ . 10 17.9. mglkg ...... A 
.P207589 SEP0389BRl521 15, 21 1 FT !COBALT 7440-48-4 10 4.6 mglkg U ... V _, 
-P208889 .SEP1689BR1016 . 10 . 15FT . .COBALT .... ,7440-48-4 ' ........ ~ 10 4.8 mglkg J .A 
tP208989 -_-I-_...-_._-_-_____...__-I SEP1789BR0915 9 1SFT COBALT .. 7440-48-4 ! '  10' 3.4 mglkg ......... J ______________: A 
'P209089 SEP1889BR1218 ----_--I_- , 12 18 FT 'COBALT 7440-48-4 . 10 18mgikg . U  V 

18 24FT .COBALT 7440-48-4 j 10: 3.5 mgkg J .A 
, --I P209189 ,SEP1989BR1016: - - -1oL ----_I 16: FT ~ 'COBALT ~ 7440-48-4 j 10: 4 mglkg UJ :v 
,P209189 SEP1989BR1622 . 16' 22 FT :COBALT ,7440-48-4 i 10 8.1 mglkg U iV 

'7440-48-4 j 10 5.1 mglkg .J :A 
aP209489 'SEP2289BR1213 i 121 131FT- !COBALT ,7440-48-4 j 10: ,___ 7.5mglkg ,J :A 

.:P209489 iSEP2289BR1621 ! 16 ----I__--. 2liFT !COBALT 7440-48-4 _I ( 10~_-----.-. 2.8mg/kg iJ !A 
:7440-48-4 : 10: 8.6img/kg 'J iA 10 14FT [COBALT I. 

iP209889 /SEP2689BR1016 ' I O !  . 16FT- :COBALT i7440-48-4 -.- l o /  7.3rmg/kg , J  'A 
.P210189 1SEP3089BR0915 I_--- 9: 15FT 'COBALT !7440-48-4 , - - - - ~ _ _ _  lo !  1.8-mg/kg :B ;V ! 
jP210189 ISEP3089BRl521 ' 15: 2 l 'FT iCOBALT i7440-48-4 i 10; -_ 8.2 mg/kg :B :V i 
i P210189 !SEP3089BR2127-- 21! 27.FT !COBALT i7440-48-4 ! 10: 6.8'mg/kg :B IV I 

/P210289 ISEP3189BR0713 i 7 13FT -- - : 7 4 4 0 - 4 8 - 4 i  !COBALT lo!  6.4mg/kg , J  :A ~ 

/P210289 ISEP3189BRl319 I 13! 19iFT !COBALT '7440-48-4 4 13: 8.4'mg/kg iJ !A 
. 105093 iBH00064AE I 61 12:FT ;COPPER i7440-50-8 j 10 7.4imgkg i iV 

05193 iBH00069AE i 61 11;FT !COPPER !7440-50-8 ; 101 5.61mg/kg i IV I 

io5393 iBHOO08lAE 6: 12/FT iCOPPER 17440-50-8 .._! 101 16.8'mgkg ! ! V  
105393 (BHOOO84AE i 121 18/FT i C O P P E r  17440-50-8 1 l o /  22.6mg/kg iV . I  
144593 iBH40005AE j 61 I l j F T  (COPPER i7440-506 I 5.71 8.3;mg/kg ! IV ! 

--- 61 81- ICOPPER :7440-50-8 1 51 8.5:mg/kg j IV ! 
6: I?!- !COPPER i7440-50-8 6i 3.8img/kg iB iv 
6 11iFT !COPPER 17440-508 : 51 4.5!mg/kg iB jV I 

142193 iBH4009lAE j 16' 221FT !COPPER 17440-508 j 10; 43.1imgkg j iV 
142993 IBH40144AE . I , 7: lO!FT !COPPER . 17440-508 I 5: 2.91mg/kg !B jV i 
140793 iBH40160AE I 6: 8jFT ICOPPER !7440-50-8 1 101 2.61mg/kg iB iJ 1 

i 6 8/FT ;COPPER 17440-50-8 ! 6; 19.1lmg/kg iV 
I 6i 12lFT :COPPER 17440-506 ! 6 10.4lmg/kg I 1V 1 

'i4oss3 iBH40204AE I I 61 IOIFT ;COPPER 17440-50-8 f 101 8.7img/kg i IJ I 
! 10; ' 191FT ICOPPER 17440-50-8 j 101 8!mg/kg j IV I 
I 6 12iFT !COPPER i7440.506 j 6! 50.21mg/kg : 1V i 

-_.___-I__ ~ -______ ___I- __ . 
~ 

~ ___ 10 - __ 
-.__--___.I----_-_ %mglkg ..E ~ 

9 18'FT COBALT ._--_.-.--_.__.--..-I.--.--- 

- _~ _. -- . ...... 
.I-.-. __ __ . .. ... ___ 

........ ................ ....-......--.-._..-.-._..._._.__I..._._ 

.... .- ....................... I.____._..._. 

.___.I___ ~. 42193 BH40430AE .- 

........ .- -- - . _________ .. -.-l_~.l-----.----..----.-- - --..-I_---.--...-........I_..._._.._ ... 
___ 

V 6 rnglkg B __ .. ............ I 

____ 
___ __ ___._I.________.___. 

__...._...__._-..........._I_....._-.___. .̂.._.---.-..--I-_--- 

...... . ... ..... I--.-__ _____ 9 I1:FT .COBALT 
.__ 

-- 46593 BH40711AE 

46693 'BH40726AE _. 7 8;FT .COBALT .. ,7440-48-4 .- 10 2.1 . mglkg . U .J ___ 

' 

---___.- 

' 

_____-_.__.____~.____.~--.-. .~..~.-__---.-I---_-.. .--- ___ -. 
____.--.I_____-__ I _._-I_ 

----.-._I.- __ ~ _ . _ _  
~ 

7 9iFT :COBALT i 7440-48-4 : 10' 4.4 mglkg .B  jV I .---___.---._.--______I__ 

46793 'BH40742AE 
46893-- BH40748AE 

46893 'BH40754AE 

'46993 BH40770AE 

~ --- 
__ 1 

1 _____-.-_--_ 
' 7440-48-4 ~ ' l___.__.________l___I______ 'I 0: 1.5 mglkg .B  :V  i 71 13;FT iCOBALT -. I_- -_ .- __,__ 

.. 
__- - . ___I_ .____ .__I____________ .____  

-̂--.-I_-__._-. ~ -_I-. -._______ P209089 iSEP1889BR1824 ..-_. 

--.-----l-l._-_____-._ ~ -- -_ __-______--_I__ 

~- 9. 12FT !COBALT 
I_----____ 

:P209489 iSEP2289BR0912 . 

,P209489 !SEP2289BR1416 : 14 16iFT -----I ;COBALT i7440-48-4 -i_-...- ' ---- 10: _ _ - - ~  5.9 w l k g  ; J  !A j 
j 

I P209589 i SEP2389BRl! 15 
--, 

--.., 

105393 / BH00079iE ! 18 Z/FT /COPPER !7440-50-8 1 101 11.7img/kg i iv 

141193 IBH40052AE 
I !41993 iBH40065AE 

143893 iBH40073AE 
j42193 IBH40086AE j 10' 16;FT ;COPPER i7440-506 ! 101 16.3jmg/kg ; :v 

I 

140093 iBH40170AE 
$4893 IBH4019lAE 

I40993 lBH40206AE 
141693 IBH40220AE 

I 1  



~---.---I___- .... 

! 46693 .2!!!@728AE-1_-..__-_._ 9 15FT !COPPER ~ 17440-50-8 . 5' 13.7,mgikg jV 
146793 ' ,BH40740AE 6 8,FT ICOPPER 7440-50-8 ! 5 3.11mgikg :B iJ 

8. 1SFT iCOPPER ,'7440-50-8 ! 5 20.6mgkg ! V  
7 9:FT ;COPPER 7440-50-8 1 5 8.2 mgikg i J  

:46893 ! BH40749AE 9 11 FT ;COPPER 5 6.4 mgikg iJ 

--------_---I-___ 

- 
_.. 

_ _ _ _ _ _ ~ . _ _ . _ _ _ _ _ _ _ _ _ _ I _ . . _ _ _ - _ _ _  -.-.--I-_---- - - ~  i46793 , BH40742AE 
i46893 i BH40748AE 

---l_.___l_.___ _______ '7440-50-8 I -_- 
-' 

;46893 :BH40754AE 12 12: FT'-kOPPER __ i7440-50-8 5 3.7.mglkg 'B iJ 
7FT ;COPPER - ;7440-504 5: 252mgikg I / V  

-'-_------___._.___.I_ ______I_-___.._. 

__ ___- i46993 !BH40768AE 6 
46993 i BH40770AE 7 13FT (COPPER 17440-50-8 i 5 11.4,ma/ko : V  
I_-- ________-- 

12 
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. ... 

6 8iFT {IRON 7439-89-6 20 7910mglkg 'V  
20 9430mgkg ' V  I7439-89-6 - _ ~ - - - _  

# 43693 iBH40525AE 10, 13FT :IRON '7439-89-6, 20 50800mgkg ------# V 
46593 iBH40711AE 9 l l l F T  $IRON I 20 13500 m k g  ' V  l7439-89-6 I -~_____________I_- I 

46593 ,BH40713AE __ 8 11 16FT ;IRON '7439-89-6 I 20 11400 mgkg -__- , V  
46693 3 BH40726AE 7 8 FT 17439-89-6 1 20 4720 mgkg IV 

I 46693 BH40728AE 15 FT 20 6940mgkg 1V 7439-89-6 -1- --- - --_- -- 9 __--I.__ 
46793 , BH40740AE 6 8 FT 7439-89-6 ,-- - - 20 2580mglkg ~ V 

8 ISFT  !IRON 7439-89-6 20 12400 mglkg V 
7 9'FT .IRON '7439-89-6 20 6720 mglkg V 
9 11-FT jlRON 17439-89-6 , 20 4820 mglkg V 

12 12FT :IRON 17439-89-6 * 20 5150mglkg V 1 

'7439-89-6 ! 20 12 100 mglkg V 4 6 6  BH40768AE ---I_- - 
'7439-89-6 20 1060 mgkg V 

7 9 FT ilRON 7439-89-6 100 7100 mglkg V 
20 30500mgkg A 

1P20758r:SEP0389BR1521 , 15 21IFT !IRON '7439-89-6 ~ . _  _- - _- - 20 7380mglkg A 
'P208889 'SEP1689BR1016 I 10 15IFT !IRON 7439-89-6 20 5550 mgkg A 

9 15FT !IRON I 7439-89-6 20 3160 mgkg __ V 

! P209089 'SEP1689BRl 21 8 12' 18iFT !IRON 17439-89-6 20. 6210 WQ IV ~ 

aP209089 tSEPl889BR1824 1 18 24lFT !IRON ,7439-89-6 20 3640mglkg ' V  
:P209189 1SEP1989BR1016 10 16iFT !IRON '7439-89-6 I 20 7830 Q!g ------I IV 
,P209189 lSEP1989BR1622 , 16 22iFT !IRON ,7439-89-6 20--..---..- 14500 mglkg IV 
iF209489 lSEP2289BR0912 , 9 I~IFTIRON '7439-89-6 i 20 52808mglkg t IA 
iP209489 'SEP2289BR1213 a 1 2 ! - -  13!FT  ti..----.--.- i7439-89-6 1 20 18900 mgkg 'A I 

i7439-89-6 ; 20, 6860mglkg A 
,P209489 'SEP2289BRl621 I 161 21:FT :IRON 7439-89-6 , 20 4970malka :A / 

_.-I_-- '43693 IBH40521AE 
43693 IBH40522AE 
-- 

8 IO'FT )IRON 
I____/-- 

- ----- .----- - - ~  

-- 
____--__ ' 46793 ' BH40742AE 

'46893 ' BH40748AE 
46893 ' BH40749AE 
46893 BH40754AE 

- _ ~  
-I_--- 

-____--_--I--- ~- ____ ___-- _ _ _  

- - ~ - -  I-___ 

46993 i BH40770AE 
47093 'BH40776AE 
P207589 SEP0389BR0915 

___.- 
~ _-_. -- 

I-_. __ 9 ----____- 15FT ilRON - '7439-89-6 : ___-_ 
_.__- 

- -.___I__-__- ~ _ . _ _ _ . _  
----L__ 

P208989 ' SEPl789BR09 15 -- 

I  ___ - iP209489 ISEP2289BR1416 I 14 16'FT ;IRON 
~ " I  ~~ ~ - - - ~ _ - _ _  .~ ~ ~ ~~~ . ~~ ~~ 

20: 8710,mglkg I 
17439-89-6 i 20 21300;mgk: 

'--__ 1- iSEP2389BR1015- I O :  I.- 14iFT IIRON i7439-89-6 ! 
___ lP209889 iSEP2689BR1016 ., 10 161FT ?IRON 

jP210189 iSEP3089BRl521 : 15 21'FT :IRON 

jP210289 iSEP3189BR0713 i 7; 13IFT ;IRON !7439-89-6 i 20: 66501mgkg 
iP210289 iSEP3189BR1319 1 13i . 19/FT !IRON 

- 
jR210189 iSEP3089BR0915 : 9. 15'- !IRON j7439-89-6; 20!--- 4720 mgkg __________-____; ! iV 

17439-89-6 j 2 o ! g i  iv ! 

i V  

iV 

T-------- -----___,I. 
:7439-89-6 2 2oi 21200:mgkg_L i 

i7439-89-6 j- 201 21200.mglkg i IV iP210189 jSEP3089BR2127 -I---__.._ . 21 27iFT ^ ;IRON - 

,io5093 jBH00064AE _ - ~ ~ -  6: 12jFT {LEAD j 7439-92-1 :-, 21 15.7imgkg>N' iJ 
io5193 ' jBH00069AE 61 11/FT :LEAD 17439-92-1 i 2! 3.3;mgkg IN jJ 
105393 jBH00079AE j 18; 22iFT \LEAD 17439-92-1 21 19.7mgkg :N' iJ 
05393 iBH0008lAE- 6' '121FT ILEAD 17439-92-1 j 2: 31.6mgkg iN' iJ 

14.4593 / BH40005AE 6, 11/FT !LEAD ' i7439-92-1 i 1.11 3.3:mgkg I ! V  

______._ ____.I__ -_--I .__ __--- 
-. 

L 
--_I : .  

-- 

105393 jBH00084AE * ! 12: I8IFT !LEAD 17439-92-1 I 2: 38.7'mgkg !SN' iJ 

14 



35 FT !LEAD ' 7439-92-1 ' 2 17.2 msn(g V 
2, 5.8 msn(g 'N - J 

40993 IBH40416AE 3 1 - - - - -  

,42193 'BH40430AE 22 28 FT !LEAD ,7439-92-1 2' 10.9msn(g *N - J 
6 10FT ILEA0 __ 7439-92-1 * 2, 17 msn(g V '42193 iBH40432AE - 

,42193 'BH40433AE 28 31 F I  :LEAD - ,7439-92-1 __ 2 4.8. mgkg CV 

42593 tBH40450AE 8 10,FT (LEAD I 7439-92-1 2 18.6mg/kg IS V 
7439-92-1 2 2.5 mgkg N J 

2 4mgkg N J 43693 IBH40522AE j 8 10FT 'LEAD 1 7439-92-1 -* 

43693 BH40525AE 10 13FT ,LEAD 7439-92-1 , 2 18.9mglkgN---.- J 

111 16FT 'LEAD 7439-92-1 0 6, 18 mglkg V 

-__------- 
41593 BH40424AE __ 6l 8FT iLEA0 17439-92-1 j 

1 - __ 
- I 

J -- 8 10FT 'LEAD : 7439-92-1 2 8.8 mgkg N 1r (BH40445AE ___ 

'43693 ,BH40521AE 6 8FT :LEAD - 
I-__I---_ _I_- 

___ ~ 

V 

V 

V 

J 

---- 9, 111FT $LEAD 17439-92-1 : 0 6  15lmg/kg I 46593 BH40711AE 
146593 I BH40713AE 
4 46693 BH40726AE 
146693 iBH40728AE 

_- - - _ _ _ - - - ~ -  ---___ - -_ 
7 8 FT 'LEAD 7439-92-1 0 6  9.1 mg/kg ___ -- - - ~ - - -  
9 15FT ;LEAD-- 7439-92-1 I 0 6  15.4mglkg V 

,46793 1 BH40740AE 6 8 FT 'LEAD -- '7439-92-1 I 0 6  21.8,mgfWS 
146793 BH40742AE 7439-92-1 06, 1571mg/kg ' S  V I 8-  15FT 'LEAD__ 
46893 j BH40748AE 7 
46893 BH40749AE 

-- 
~ 

-~ 
___- 

9FT LEAD 17439-92-1 1 2.4l mg/kg ____ _-______ ~ ---- - ~ 

7439-92-1 1 2.9: mgkg V 
2 6 mglkg J 

12.8 mgkg - 
3.3 w k g  iv 

iP208889 (SEPl689BR1016 , 10 15FT :LEAD 1743492-1 1 9 . 3 ' m g  A 
IP208989 (SEPl789BR0915 ' 9 15FT ;LEAD 17439-92-1 I-- 1 21.4'mg/kg V 
lP209089 SEP1889BR1218 ' 12 18FT 17439-92-1 1 11 18.2mg/kg SV 

7439-92-1 1 19.9 mglkg V 
,A 
'A 

-- ' ___-___ ~ _ "  ,_-__ 9 11 FT \LEAD 
- 

- 

IV I 

1 
IP207589 lSEP0389BR0915 9, 15FT :LEAD 7439-92-1 ' 1: 6.6,mglkg IA i 

A 
I 

,7439-92-1 I 1' 24.61mg/kg 

! 
'P207589 'SEP0389BR1521 15 211FT .LEAD 1- - 

~ - - -  
a___ _ _ - _ _ _ ~  24FT LEAD ' P209089 ,SEP1889BR1824 

P209189 SEPl989BRlO 16 10 16tFT !LEAD 67439-92-1 __ 1' 6 41mglkg 
I 

I 

I 161 7439-92-1 8 ____--____ I t ,  147mg/kg -- . P209189 iSEPl989BR1622 - 22FT iLEAD 
I P209489 tSEP2289BR0912 9- 12FT 'LEAD (7439-92-1 1 124mgkg I V 

12 13 FT LEAD I 7439-92-1 1' 9.8 mglkg V , P209489 SEP2289BR1_2_L3_-- _--- 
P209489 'SEP2289BR1416 14-- 16FT 'LEAD __ 17439-92-1 1 9.6 mglkg ,v 

I 7439-92-1 1 14.5 mglkg ' IV  
lP209589 iSEP2389BR1015 101 14FT ILEAD 17439-92-1 j 1 14mg/kg I A 
lP209889 ISEP2689BR1016 101 16FT !LEAD '7439-92-1 8 1: 30.3mmg I V 

11 2.6 mg/kg A I I P210189 'SEP3089BR0915 g1 15,FT :LEAD 1743492-1 ! - 
1P210189 1SEP3089BR1521 I 15, 21'FT ;LEAD 17439-92-1 J 1i 14mg/kg I A 
1 P210189 i SEP3089BR2127 211 27iFT !LEAD 17439-92-1 1, 13.5mglkg ; iA I 
P210289 lSEP3189BR0713 71 13FT ;LEAD 17439-92-1 * IV  ! 

~ - - - -  

'P209489 ISEP2289BR1621 I 16 21IFT :LEAD -*- 
I 

__ 

142593- FH40290AE I01 171n IUTHIUM 17439-93-2 I IJ 
F43193 iBH40309AE I 61 Illn IUTHIUM 17439-93-2 I 231 B!menCQ 18 IJ I 

15 
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*. 

re209489 ISEP2289BR1621 , 16, 211FT (MAGNESIUM 17439-95-4 ! 2000, 
P209589 ISEP2389BR1015 j IO; I4;FT IMAGNESIUM i7439-95-4 i 20001 

875-g J IA I 
2170mglkg I / V  

17 

P209889 'SEP2689BR1016 I IO' 161FT 
P210189 ! SEP3089BR0915 ! 9 I51FT 
-10189 /SEP3089BR1521 I 15, 2llFT 
iP210189 ISEP3089BR2127 , 211 271- 
lP210289 /SEP3189BR0713 1 71 13FT 
iP210289 ,SEP3189BR1319 , 131 19FT 
105093 IBHOOOWAE i 61 12 FT 
105193 IBH00069AE j 6' 1IJFT 
105393 IBH0007OAE j 18' 22jFT 

6, 12IFT io5393 BH00081AE 
05393 BH00084AE I 121 18FT 
44593 BH40005AE I 6/ 11 FT 
41103 BH40052AE 61 8FT 

I 

MAGNESIUM i7439-95-4 ' ' 2000: 2120mQlkg ; 1V 
MAGNESIUM 17439-95-4 t 2000; lOOo!mg/kg ; IV 
MAGNESIUM i7439-95-4 2000i 23701mglkg V i 
MAGNESIUM 7439-95-4 1 2OoOl 208Olmg/ltg! V ! 
MAGNESIUM 7439-95-4 ! 2000i 359O,mg/ltg I V I 
MAGNESIUM 7439-95-4 2000 2870imglkg I IV , 
MANGANESE i7439-96-5 1 10' ii7imglkg IN iJ 
MANGANESE 17439-964 I O  210'mglkg j IV 
MANGANESE 1743496-5 101 3OO.2!mglkg /N IJ 
MANGANESE 7439-96-5 I01 21.51mglkg IN IJ 

1 

MANGANESE 743996.5 IO:  lWlm@cg !N IJ I 
MANGANESE 7439-96-5 3.4, 117Imglkg ( *  IJ I 
MANGANESE 7439966 3! 728lmQlkg IEW IJ I 

I 
7 

141993 IBH40065AE 1 61 12FT MANOAMSE I - 7439-96-5 31 33.51Wg I* IJ , [43893 JBH40073AE I 61 I 1  
142193 iBH40086AE ' 10, 

I FT MANGANESE 17439-06-5 1 31 140!mglkg IEW ;J.  
16FT MANGANESE i7439-96-5 I 101 ISS~mQlkg {N' i J  I 
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. .  

. .  

. .  

P209089 iSEPl889BRl824 i 18 24FT !MERCURY '7439-97-6 : 0.3' 0.511me/kg 1 /A  I 
h! 0.31 O.l4/me/kg I V 

05393 1 BH00079AE q 18' 22lFT MOLYBDENUM 7439-98-7 ! 20 4.71mglkg iU 'J  
05393 IBH0008IAE I 6 121FT MOLYBDENUM 17439-987 20j 4.9img/kg 'u IJ 
05393 lBHooo84AE i 121 18lFT MOLYBDENUM 17434687 201 4.81mg/kg rU J I 

19 

144593 /BH4O005AE I 61 I I / F T  
:41193 iBH40052AE I 61 8JFT 

I MOLYBDENUM 17439-98-7 45.51 4.511~10ikg iu IV I 

MOLYBDENUM 17434687 421 4.2imgkg fU iJ 



. .  . . .  

U 
20 

~ . .  



. .  

,. , 

. ’. 
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1 

. . .. - ._ .- _. . - . __--- 
43893 EH40073AE 6 11 FT POTASSIUM ,7440-09-7 1063 598 mglkg :E V 
42193 EH40086AE 10 16 FT POTASSIUM 7440-09-7 . 1000 1120mglkg .E  J 
42193 ,EH40091AE 22 FT :POTASSIUM '7440-09-7 , 1000 1240.mglkg E J ___ 1!-.- _._____..~____I__._____ __  
42993 i B H 4 0 1 4 4 L  7 10 FT iPOTASSlUM '7440-09-7 , 2195 19301mgkg ' iJ 
40793 'EH40160AE 6 8 FT 'POTASSIUM 7440-09-7 ' 1000 659:mgkg .E V 

EH40170AE 6 8 FT .POTASSIUM -7440-09-7 1225 1550mg/kg V ' ? O K  ~ ~ 

1183 986mgkg .E  .V 
:40993 'BH40204AE 6 10FT 'POTASSIUM 7440-09-7 . 1000 735mgkg E V 
''40993 , EH40206AE 10 19 FT POTASSIUM '7440-09-7 1000. 3340 mg/kg ,v 

6 12 FT ;POTASSIUM 17440-09-7 11 70: 6600 mgkg i V  
6 11 FT ;POTASSIUM 17440-09-7 11 14' 1790 mgkg : 'V  

'42293 iBH40258AE ! 11 13.FT !POTASSIUM :7440-09-7 ; 1000 14001mgkg , iJ I_-.------. ~ ~ . - _ _ _ _ _ _ _ _ ~  I_______________' 

42393. EH40264AE 6) 8FT  !POTASSIUM i7440-09-7 : 2119. 170Omgkg : :J 
,42593 ;EH40290AE ---1o---- 17;- :POTASSIUM 17440-09-7 I 1000: 1590!mglkg 'J  
-__. ~ -_-..---..__._________.______I____.___ --i 

6 11'FT iPOTASSlUM i7440-09-7 ' 1140; 1560.mgkg : . V  '!43193 iEH40309AE 
1000' 1380 . mgkg 'V  

6 12 FT :POTASSIUM i7440-09-7 j 1000 1990 mglkg : :V  
'?%E-- ! EH40324AE 
'43793 iEH40335AE _I___--.- __ 

-- 
"._.._.-.----------_-..-._---.-..I._ 

____I.__-.______ ._ _II_ __ .___I___. -.-..-_' 

__ __ 

~ ~ __ 44893 .EH40191AE 6 . 12 FT .POTASSIUM 17440-09-7 __-_.I__-._. 

~ _ _ _  -.__._-.--..-.-I __ __.._._.__.-I.___-__- 

~ _--_-.___ 

__ 
,41693 1EH40220AE 
'41 743 'EH40246AE ~ 

42293 iEH40256AE ~ ~ 6 ~ ' 11 FT ;POTASSIUM 17440-09-7 _-__I . 1000 2400 mgkg .J 

.__ _____.. ."._-I---.. ..-------------.---I - ---_I--- __ __.I_-._-_-._-" 
._--___~_-__.________I__. 

I__...I_____..__.________. 

------___-.---.----___-______._._I __ ___..I.I-__ 

_-- --_-______________I____ 

_______.___ 8 13. FT i POTASSIUM i 7440-09-7 
-__-_I_- __ _____ 

- _ l _ _ _ _ _ _  ___ 
':44093 iEH40351AE 6 10 FT !POTASSIUM i7440-09-7 : 1070 . 1030:mglkg .B iV 
! 45893 ! EH40380AE 6 9'FT IPOTASSIUM :7440-09-7 1000 1860' malka .v 

------I_---- I __--__.-__I-.__ _ 
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05093 BH00064AE 6 12 FT !SELENIUM 778249-2 2 0.45 mg/kg UW .J 

05393 BH00079AE : 18 22 FT :SELENIUM 87782-49-2 2 0.47 mglkg ,U V 
6 12'FT :SELENIUM :7782-49-2 2 0.49 mgkg U V BH00081 AE EEL-. _- 

05393 .BH00084AE . 12 18 FT ,SELENIUM ,7782-49-2 2 0.48 mgkg U V 
6 11: FT SELENIUM '7782-49-2 1.1 0.45 mg/kg U V 44593 'BH40005AE 

41193 BH40052AE 
41993 BH40065AE 6 12,FT !SELENIUM 7782-49-2 1. 0.46 mglkg U -V 
43893 BH40073AE 6 11;FT .SELENIUM 7782-49-2 1 0.43 mglkg UN J 

' . 42193 BH40086AE 10 16 FT !SELENIUM 7782-49-2 2 0.48 mglkg UW J 
42193 BH40091AE 16 22FT :SELENIUM 7782-49-2 2 0.51 mglkg U V 

7 10.FT :SELENIUM 7782-49-2 1 0.44 mglkg 'UW .J 
40793 .BH40160AE 6 8 FT SELENIUM 7782-49-2 2 0.48 mglkg UWN J 
40093 BH40170AE 6 8FT :SELENIUM 7782-49-2 ; 1 0.49 mglkg -U ,V 

6 12FT :SELENIUM 7782-49-2 . 1 0.47 mglkg .U .v  
6 10'FT .SELENIUM 7782-49-2 2 0.44 mglkg UN .J 

,40993 iBH402WAE 10 19 FT 'SELENIUM ,7782-49-2 ' 2 0.44 mglkg 'U .V 
41693 lBH40220AE 6 12 FT !SELENIUM 7782-49-2 1 0.47.mglkg IU SV 
41793 :BH40246AE 6 1 I, FT :SELENIUM :7782-49-2 , 1 0.45 mglkg .UW .J 

.:42293 'BH40258AE 11: 13'FT iSELENlUM -_-'7782-49-2 .-__ : 2. 0.43 mglkg !UN : J  
6: 8 FT :SELENIUM ,7782-49-2 , 1. 0.42.1~glkg .UW iv 

42593 ' ! BH40290AE 10: 17FT ;SELENIUM '7782-49-2 , 2: 0.46.mglkg U iV 
11'FT [SELENIUM :7782-49-2 : 1 0.46 mglkg U 'V 

8, 13FT !SELENIUM :7782-49-2 j 2 0.48.mglkg U V 
:43793 iBH40335AE 6 12 FT :SELENIUM '7782-49-2 ~ 2, 0.43 mglkg UN .J  

6' 10 FT :SELENIUM '7782-49-2 ' 1. 0.43 mglkg :U 'V 
i45893 :BH40380AE 6 9: FT t S ELENlUM ' 7782-49-2 .--: 2 0.47mgkg U ' V  ' 

145893 j BH40382AE 9- 18jFT .SELENIUM '7782-49-2 1 2 0.47.mglkg iU ;V 

. 20: 29FT !SELENIUM 7782-49-2 2 0.46 mgkg :UW :V 
: 31 35FT :SELENIUM 7782-49-2 : 2 0.48 mglkg 'U ' V  

~ 22 28.FT 'SELENIUM ,7782-49-2 : 2 0.47mgikg IU :V 
i42193 BH40432AE 6 10FT :SELENIUM 7782-49-2 j 2 0.46mgkg IU :V  

I 8. 10 FT !SELENIUM ,7782-49-2 ' 2 0.48imgkg 2 .V 
8 1OFT !SELENIUM 17782-49-2 i 21 0.48'mglkg IUW ;J 

8:FT :SELENIUM i7782-49-2 2 0.42,mgkg iU ; V  
i43693 iBH405224E -I_ 8 1O.FT !SELENIUM :7782-49-2 ! 2. 0.42:mgkg !U iV 
143693 : BH40525AE -- ! I O :  13:FT __._______ !SELENIUM i7782-49-2 ! 2: - 0.48img/kg ;U IV  
i46593 !BH4071lAE I 9 11iFT SELENIUM 17782-49-2 -- i 1, 0.23imgkg-iUN iJ 
46593 1BH40713AE : - 11' 16!FT !SELENIUM 17782-49-2 : 1: 0.25/mgkg-!UN IJ 

___- 7 8 i r - j S E L E N I U M  !7782-49-2 I 1' 0.241mgkg ;UN iJ 
i46693 - j BH40728AE 9, 151FT ISELENIUM 17782-49-2 : I; 0.24;mgkg iUN ;J 
96793 i BH40740AE 6 81FT !SELENIUM i7782-49-2 -- i I: 0.49:mgkg IBW iJ 
!46793 'BH40742AE 8. I5IFT !SELENIUM i7782-49-2 j I. 0.46mg/kg ;U ! V  

7, ~ ; F T  -.:SELENIUM i7782-492 I 1: 0.18lmgkg :u !J j 
j46893 FBH40754AE , 12, 1 2 i n  !SELENIUM 17782-482 j i! 0.2imgkg (u iJ 
46993 iBH40768AE -- 61 7IFT fSELENlUM 17782-442 i I! 0.21mg/kg IU i J  I 

I 7; 13lFT lSELENlUM ' 17782-49-2 : 1: 0.19imgkg IU !J  ! 
i47093 1BH40776AE I 7 9/FT ISELENIUM 17782-442 i 5; 0.22!mgkg !U fV  

I P208989 lSEP1789BR0915 -. j - 9: 1 5 : n  /SELENIUM 17782-492 I I! l.S!mgkg jUJ iA i 
!P209089 iSEPl889BR1218 ' 121 I8!FT !SELENIUM 17782-492 i 1, 21mgkg !UJ ;A 

:iP209089 jSEPl889BR1824 i 181 24jFT !SELENIUM 17782442 ! 11 2.11mgnCg IUJ IA 
1 1  11 0.591mg/kg iJ IA 
lP209489 ISEP2289BR0912 ! 91 12jFT {SELENIUM 17782-49-2 I I  1.limgikg iUJ IA . 1 
iP209489 iSEP2289BR1213 j 121 131FT !SELENIUM 17182-49-2 li 1.6imgikg iUJ !A 

lP209489 ISEP2289BR1621 j 161 21!FT jSELENlUM 17782-442 I 11 2.l~mgikg IUJ !A 

lP210189 iSEP3089BR0915 I 91 15;FT ISELENIUM i7782-442 1 1; ' 0 . 6 S ~ ~ g  iUJ !A I 

IP210189 iSEP3089BRl521 I 151 21/FT ISELENIUM 17782-442 f 11 0.77jme/kg iUJ iA i 
!p2j0189 iSEP3089BR2127 j 211 271R /SELENIUM 17782-49-2 ! I/ 0.87- IUJ !A  I 

. __-_I _-_ _-..._._...-_____._._-__..______I___ .-____ 
05193 :BH00069AE 6 1l.FT 'SELENIUM ,778249-2 : 2 0.44mglkg :UWN .J _.__I__..._____ ~ ~ , __ -- ..-__ 
_-_____ __ __ - 

- 
-. - __ -.-----I.-.__._..__. ~ _ _ _ . _  

8FT <SELENIUM 7782-49-2 ! 1 0.42 mglkg UWN .J ____-_-____ 6 
_I___ _ _ ~  

~ ___ .. - 
__.__._____.____________..__.______.__I -. __ - .  ., - . .- .. 
____._.--_._.__.___________________~__-____._I--___-~----..-.-..._.--__.--_..-.-_-._.___._-___.___._______ 

___I____.___.___.__._. __ ~ ~ --..----_--_--.--I--..-I_________-_____._ 

....................................... 42993 iBH40144AE --___-.--...I--__ __ 
.--___. -.._I_..__.__.__^____I. ___ ._ 

----.--~_____.._____.__.._._-_____.____------.--_-.-_I-_..-_--- 
_.-._-_...._._-I._..__....._..___.._ _____ _-_---._-__------_-.I._.___...--_______._.._-_______._-__ 44893 iBH40191AE 

40993 BH40204AE __I--___._..._____.___. __ ~ ~ __ 
~ ~ _______ ___-- 

_____._._-._..------.-.-.---~__..__-._.__._~.__.-._I~ - -I-_....-_-__- _~ ______.______ 
___ ___.____I__--.-I_ ~ II_--._.__..i-__...._-____ __ 

2 0.47 mglkg 'UWN :J ---I-. ,42293 I BH40256AE 6 11'FT ;SELENIUM 7782-49-2 ______.____..I__--__.-_-.-__ - ._____ --._._I_. _- ___._ ....______-_ 
_.-.I_- ~ _I_--____-__- 

___ --__ __ __ -_ !42393 iBH40264AE 

43193 iBH40309AE 
43393 , BH40324AE 

!a093 iBH40351AE 

---__ .I-----_---..__-.--.- __ __ 
I__ ~ ~ _ _ _ _ - _ _  6 

I_--.-___--_ 

- __. 
__ __.__ _____I____ 

~ _ _ ,  --..__I-II...__._. ____ __ ~ __ __ 
_I __ .~ __ _I__._.I-...._ ~ .__-________I---,__.. 

140793 iBH40414AE 8 13'FT :SELENIUM ,7782-49-2 ; 2 0.48mgkg UWN . J  - . ._____.___.__I_._______._.._.__.___________.__ ~ 

-̂.--I.-----____- . ' ,40993 .BH40415AE 
140993 BH40416AE 
'41.593 .BH40424AE 
,42193 -6H40430AE 

!z193 . BH40433AE 
142493 : BH40445AE 
42593 1 BH40450AE 
'43693 iBH40521AE 

- --.-..-----..-__...---..I_ I_-____ _-_.^-_____.____I.I______________-___ 

6' 81FT 'SELENIUM ,7782-49-2 I 2. 0.48 mgkg iUWN !J - ---.------_--I--._I_ ~ ____._i__,__I-___. __ ____.._.I.__.-- ~ _____ 
---_I_ 

I _____ 
IV ̂
_- 

' 28 3I.FT 'SELENIUM 7782-49-2 2 0.48:mgkg 1U -__._~I--_I._____.______._ 

------._---.I____ 

~ _______ ,. . - - - ~  
- 

----l_l_ 

6 -____ ~ _____-.___ 

- ~ - - _ _ _ . - - - .  

146693 :BH40726AE 

9 11iFT ;SELENIUM 17782-49-2 I 1: 0 . 1 8 i m g  [U /J  
146893 1 BH40748AE 
146893 i BH40749AE 

4 

,i46993 IBH40770AE 
1 

1 

1-9 ISEP2289BR1416 1 .  14! 16!FT ISELENIUM 17782-442 I l! 1.11mgikg !UJ iA 

lP209889 ISEP2689BR1016 j lo! I6iFT [SELENIUM 17782-442 I li 2.3imglkg i IA 
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6 12 FT SILICON 7440-2 1-3 100 4710mglkg I V -- __ __ _______.___ 05093 BH00064AE 
05193 BH00069AE 6 1 1  FT SILICON 7440-2 1 -3 100 5220 molko J 
- 
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,40693 IBH40206AE I O '  I9/FT ;TIN 7440-31-5 I 100 22.21mglkg iU J 
6 l2jFT TIN 7440-31-5 47 45.limgikg B iJ 

41793 sBH40246AE 6, I l l FT  :TIN i7440-31-5 j 45' 22.3mglkg u J 
42293 I BH40256AE 6 11,FT ITIN 7440-31-5 100 23.6mgkg U J 
142293 aBH40258AE 11 __ 13FT *TiJ ,7440-31-5 j 100, 21.6mgkg J I 

'42393 I BH40264AE 6 8FT $TIN 17440-31-5 42 21.2mg/kg U J 
142593 'BH40290AE 10 17FT ITIN '7440-31-5 I- 100 23.1'mgkg *U ' J  
'43193 'BH40309AE-- ___ 6 11 FT ITIN 7440-31-5 46 22.81mglkg U J 
143393 'BH40324AE 8 13FT !TIN 7440-31-5 100 23.9mgkg U iJ 

6 12 FT TIN 87440-31-5 ~ 100 26.5mgkg 'B J ,43793 IBH40335AE 
!44093 BH40351AE 6 10 FT :TIN 7440-31-5 43 21.4mgkg U J 
'45893 'BH40380AE 6 9 FT :TIN ,7440-31-5 ' 100 23.7mg/kg U J 
$45893 iBH40382AE 9 18 FT jTlN '7440-31-5 ! 100 23.7mgkg J 

8; 13 FT !TIN 17440-31-5 ._  100 23.8mg/kg IU J 
140993 ,BH40415AE 201 29'FT ITIN 100 37.8,mglkg 0 , J  j7440-31-5-1 _I-_ ___-- ~ 

141593 lBH40424AE - 6 $7440-31-5 100 24mgkg U ' J  

--__- 41893 BH40220AE 

__ 

__ 
- -___ 

___ 

-___---- 

____-I_- 

'40793-1 BH404 14AE 
I 

'40993 IBH40416AE-1 -___----- 311 35FT !TIN '7440-31-5 8 100 371mgkg B J 

-~ 8IFT :TIN _- I 
I 

~ 

- 42193 iBH40430AE 22 28,FT ,TIN 7440-31-5 100: 23.5 mgkg U i J  

i42193 lBH40432AE 
142193 lBH40433AE , 28 3llFT :TIN i7440-31-5 { 100, 24.2mgkg ,U .J 

6 10,FT TIN 7440-31-5 100 22.9mgkg U J I 
_I- ~ 

~46593 I BH4071 IAE 9 11 FT TIN 17440-31-5 j 40 4.8lmSn(g iU iJ 
146593 lBH40713AE I 11 16tFT iTlN 17440-31-5 40 5.lltTIgkg IU !J 
146693 1 BH40726AE I 71 81FT iTlN !7440-31-5 40, 71Wkg IU IJ I 
146693 I BH40728AE 91 I5'FT ITIN ' 7440-31 -5 !__I_ 40 5.6,mgkg U i J  ; 
146793 1 BH40740AE 61 8'FT , !TIN 17440-31-5 / 40- 5.lImg/kg iU IJ 
46793 iBH40742AE 8:- 15iFT ~ T ~ N T  17440-31-5 40 4.8'mgikg ,U J2 
146893 I BH40748AE -. 71 91FT ITIN 17440-31-5 I 40i 6.7 mg/kg IU J 

, 

.!46893 I BH40749AE 9 I l IFT  ITIN j7440-31-5 1 40 iJ , I 

.. . 30 



I .  

---I--II--. ._I--.---- -___~-------__ 
40093 BH40171AE 8 10 1OFT I Z T C A  

71-55-6 t 40293 ' BH40120AE 6-.-.-.-- 6 FT 1.1.1-TCA 6 V Gug/Kg rU 
40293 BH40120AE I 6 6 FT il.1.1-TCA 71-55-6, 6 ?9!%-Lu V ____ 
40393 BH40125AE 6 6 FT 1.1.1-TCA 71-55-6 6--,--?.-- 6 uglKg :U V 

6 FT 1.1.1-TCA ,71-55-6 6 6 WKg !u V 
40793 BH40161AE __--. _I-__- 10 10 Ff 1.1.1-TCA .71-556 ' 6 6ug/Kg U V 
40693 'BH40029AE 7 7 FT 1.1.1-TCA 171-556 . 5 6ug/Kg iU V 

. 40993 BH40208AE 3?-311FT- ".'-TcA --- ~71-556 - 6 6 uglKg __. IU V 

,41193 BH40053AE lo-.-..-- 10 11.1-TCA '71-556 1 7 
41293 BH40198AE , 6 6 FT 1.1.1-TCA !71-556 ~ __ 6 6 uglKg lU 'V  
41593 BH40216AE __ 7 8 FT 1.1.1-TCA 71-556 I 6 6 ~ g / K g  tU V 
41693 BH40219AE * - 6 6 FT ,&l-TCA :71-556 7 7 ug/Kg :U V 
--.--__---I-- 41693 IBH40221AE - 10 10 FT - 1.1.1-TCA .71-556 3 6 6ug/Kg au V 
41693 BH40223AE 17 17FT 1.1.1-TCA .71-556 , 6 6 uglKg 'U 8V 

6 uglKg ,U ' V  - 
42093 BH40104AE 6 6 FT -l,l,l-TCA 6 !V -________ --._- 6 u g l K g L U  ____I____ l . 4 ~ -  -__-_- 

iBH40437AE ; 6 6'FT :l.l,l=TCA ;71-55-6 ' 5 5 ug/Kg ;U V 
42193 iBH40090AE 3 10 1OFT ,l.l.l-TCA 171-556 1 6 6ug/Kg rU V 
122293 '~H40255AE L _z 8 FT ____- 11.1.1-TCA ____ .---- 71-55-6 1 ^ _ _ _ _ _  5 5uglKg .u J 

I BH40257AE 11 1185  1.1.1-TCA :71-55-6 I 6 61uglKg iU 8J 
,42393 ' BH40263AE - 6  6 FT 1.1.1-TCA 171-556 1 5 5ug/Kg :u V 
'42393 BH40265AE 10 -_-1OFTI.1.I-TCA -. 7 L 5 E L - L  ___ __ 6 - 6ug/Kg :U V 

42593 BH40294AE 10 10 FT ' W T C A  i71-55-6 1 6 6ug/Kg IU V 
-42993 .__ BH40142AE ~ 9 10 FT 1,l.l-TCA _I_ :71-556 7 7 uglKg IU V 
,42993 BH40147AE 14 14 FT 11.1.1-TCA 171-556 ! 6 6ug/Kg IU V 
'43193 BH40308AE I 6 6 FT '1.1.1-TCA 171-556 5 5 ug/Kg :U V 

~ 43693 BH40342AE I 6- 6 FT 11.1.1-TCA '71-55-6 I 5 5ug/Kg Ju V 

:43693 IBH40347AE , 13 131FT !l,l.l-TCA 171-556 6 6 ~ g / K g  iU V 
,43793 jBH40336AE 5 9 9FT  Il.1.1-TCA !71-55-6 1 5 % 5'uglKg !U iv 
143793 BH40339AE 14 14 FT 1.1.1-TCA '71-55-6 I __ 6 6~g/K!3 iu ' V  
143693 I BH40072AE 6 6FT 1.1.1-TCA 871-55-6 1 6 6ug/Kg IU V 
143893 iBH40076AE 9 9 t L  1.1.1-TCA 111-55-6 i 6 6ug/Kg iU V 
43.993 iBH40074AE 12 13FT ,l.l.l-TCA : 7 1 - 5 5 L !  5 5ug/Kg iu V 

'4993 IBH4036OAE ___ 16 17 FT I1.1,l-TCA 171-55-6 I 71 dV 

___- 

6- 40393 BH40125AE 
____ __ ____. __ 

V 

V 
V 

-~ 40993 BH40205AE 9 10 FT 11 __ 1.1-TCA '71-556 ; 6 6 uglKg :U 

41193 BH40051AE 6 6FT  1 1  1-TCA 71-55-6 5 5 UglKg XU 
7 WKg iu 

-I--_-- _____ 

- _ _ _ _ - ~ -  I________ 

-- 

~ _ _ _ _  

'71-556 I 6 -_________ 41993 'BH40066AE I 10 1OFT 1.1,l-TCA 
71-55-6 1 

6 6ug/Kg :U v--...-- I42493 1 BH40289AE 10 1OFT 1.1.1-TCA 171-556 I 

V 
V 

1v 

6ug/Kg !U 
e---. 6ug/Kg 'U 

143393 '6H40331AE ---_ __ 9 9 FT - 1.1.1-TCA ! 71-55-6 6 
'43493 tBH40323AE ' 10 10-  1.1.1-TCA 

__ -_-._________ ~- 
*71-55-6 : -- 

--___ ;71-556 ' 5 5WK!3 ,u 43693 BH40344AE 9 1OFT ! l , l , ~T~A- - -  

- 

- 9 3  ,BH40077AE ' 15 e 071-556 r T - m g - r - - -  V 

. .  

1 



r 
- . . . . . . . , . . -. . 

P209189 .SEP1989BRW3 i- 23FT '1.1.1-TCA :7145-6 ! 6 6ug/Kg iU .V 
'71-554 . - ~ - - - - - - - - - _ _ _  i 6. B'uglKg fU .V  

P209489 SEP2289BR1618 16, 18FT 1.1.1-TCA :71-55-6 : 6.  6 ugMg iU V 

' P209889 : SEP2689BR1214--- 12 13,FT :l,l,l-TCA ,71-556 -' 6 6 uglKg-: U .V  
P210189 i SEP3089BR0816-- 9 9 FT 1.1.1-TCA i71-55-6 : 690 690 uglKg .U 'V  

P209489 ,SEPU89BR0810 -: 8 1O.FT 1.1.1-TCA __ 
P.209489 .SEP2289BR2022 ! 20. 22FT :l.l.l-TCA 'v 

:V 
___ i71-556 6' 6ug/Kg iu 

'Px)9889 SEP2689BR0810 I 8 1OFT 1.1.1-TCA , :71456 _______ i ~ 6. --I._-._. 6ug/Kg :U 

I '  

.- - 

\I fiin firnllnMn : i t  P210189 'SEP30E9BR1214 ' 13 l d  FT 1 1  1-TrA :71.S.% . .- . . , . . . , . , . . - . . . . -- - . ...- '.-,"J'..I -- _-___.____ - . ~ .  - 
'P210189 .- 'SEP3089BR1618 : 17 19 Ff '1.1.1-TCA :71-556 690 690UglKg ~ _ _ _ _ _  '7 V __ 

V _____ 690 690,uglKg :U -________ i71-55-6 - P210189 :SEP3089BR2022 ' 21 23Ff 1.1.1-TCA .-  
\I 740 7 A n  tmMn :I I P210189 ,SEP3089BR2426 : 25 27- 1 1  1-TCA .71-5% . , .  . .- . .- -J. ..= .- -~ - .  ~ ~~ --.-_______.___.______-----.___II_" ___ ~~ 

P21.0289 . SEP3189BR08 10 8 1OFT .l.l.l-TCA i71-55-6 ' i 6 6 u g w U  :V 
:71-55-6 6 6ugMg iU :V 

' 

~ 

P210289 iSEP3189BR1214 : a14FT:1,1.1-TcA 
05093 .BH00065AE . 10 10 Ff 1.1.2.2-TETRACHLOROETHANE i79-34-5 

6FT .1.1.2.2-TETRACHLOROETHANE ;79-34-5 ,05193 !BH00068AE : 

. -- P210289 ;SEP3189BR1618 16 18'Ff 1.1.1-TCA :71-55-6 :-.- 6. 6uglKg jU EV ___ 
V 
,V  

6 uglKg :U 6 
6----.--. 6uglKg (U 
---I :- ' 

05193 IBH00070AE : 10 j79-34-5 1O:FT 1.1.2.2-TETRACHLOROETHANE I 6 6 uglKg !U iV 
:05193 iBH00085AE 14 14:FT 1.1.2.2-TETRACHLOROETHANE :79-34-5 - 6 ._ 6ug/Kg ;U V 
,05393 I 'BH00078AE 6 6'Ff ; 1.1.2,2-TETRACHLOROETHANE i79-34-5 : 6 6 uglKg iU  .v 

6- 
, 

--- 
' V  io5393 iBH00080AE : 8. 91 Ff : 1.1.2.2-TETRACHLOROETHANE i79-34-5 ' 6; 6ug/Kg iu 
,v : W 9 3  IBH40171AE I 10 10 FT :1.1.2.2-TETRACHLOROETHANE i79-34-5 

!40293 iBH40120AE 6FT ,1.1.2.2-TETRACHLOROETHANE 179-34-5 : 6 ! 6 
140293 !BH40120AE ' E 6 FT 1 1 2 2.TETRACHI OROFTHANF :743A.S : c , m M n  :I I ' \ /  

-- 
30' 3O'uglKg !U - ~- 
fi ;vi 6uglKg IU 

2 



142193 IBH40437AE I 6 6FT 1.12-TCA 
'42193 iBH4O09OAE ! 10 1OIFT I~ .~ ,~-TCA 
42293 i w w A E  ! 7, sim 11.12-TCA 
$2293 BH40257AE i 111 111- I1,12-TCA 

7 9 0 0 5 1  5 5'usn<s ju IV I 
790061 6' 6 m  l U  iv 
7 9 0 0 6 1  51 6!(glKg /u IJ j 
7 9 0 0 6 1  6' 6usIKg lU IJ I 

p23@ BH402wAE I 6 6'FT /1.12-TCA != I 61 51UglKg IU :V 

! 42493BHmzmAE 101 1o;Fr J1,12-TCA 79006 61rglKg I U jV 
4 m -  8- I 101 l O / F r  I1.12-TCA 79006 61 6IuglKg lU IV 

10, 10jFT ]l.lZ-TCA 79006 61 61WQ lu IV I 42393 BH40265AE 
I 

i42963 iBH40142AE e! 1OIFT I1.1.2-TCA 

i43lp: IBH403OsAE ! 6, 6iFr /1,12-TCA 
43393 I 

IBH40147AE 1 141 141FT I1.12-TCA 
7900-5 , 7, 71rglKg lu tV I 

IV I 

I 7 9 0 0 6 1  61 
7 8 0 0 6 i  61 

BH40331AE 9; 9jFr 1.12-TCA 78405 s: 6llglKe U iv I 
I 43493. B!i4c323AE 10 l o p  1.12-1c4 pWX-5 sl 6l(glKg !U IV 
t 43693 Bw0342AE 6 6;Fr 1.12-TCA Jtsow 51 5 - 1 ~ ~  iu /v 

43693 BH40344AE e, 10IFr 1.12-TCA 79006 5, 51- iU IV I 
'45693 BH40347AE f 13' 13!Fr I1,12-TCA 79006 6: 6luglKg lU ]V 
437m 8- e' O ' F r  11.12-TCA 78406 6' 5 i m  lu (V  

1- 1- 4-- 78406 
143893 (B!40072A€ 6 61FT I1.12-TCA 78406 

6 81 - 6 %  V 
6, 6lu@g I U iV 

143893 I B W 7 W  9! 91Fr i1.12-TCA 
1 !43693 !BH40074AE 13 13lFT 11.12-TcA 

7e-0061 & Si- ]U IV 
7 9 0 0 6 1  5: 5uglKB 1 U !V I 



-___I- W .- - 
79-00-5 1 6 1 0 2 1 o U g K g  IU - V 

.P2la189 SEP3089BR1618-171 191FT 1.1.2-TCA '79-00-5 690 690 ug/Kg iU V 
'79-00-5 690 690 uglKg !U IV 

'79-00-5 1 6 6uglKg iU V 
I 7900-5 j 6 6ugKg IU ,V 

6 6 uglKg [U IV 79-005 I 

75-34-3 1 6 6ugIKg 'U V 
6 Suen<e IU ,V 05193 'BHWO70AE t 10 1OIFT i1.1-DCA 175-34-3 1 

i75-34-3 ' 6 6ug/Kg IU IV 
175-34-3 7 6 GUg/Kg !U 'V 
75-34-3 6 G u m  IU IV 

Y 140093 'BH40171AE 101 lOFT I1.1-DCA 75-34-3 : 30 30uglKgju 
140293 IBH4012OAE i 6 61FT 1.1-DCA 75-34-3 ' 6! 6 w w  1u IV 8 

! 1 
75-34-3 61 6uen<e IU 1V 

i 
175-34-3 1 61 6uenCe fU IV  
I 75-34-3 61 6,WQ lU IV 

I 
101 10IFT Il.1-DCA I 75-34-3 61 6luen<e IU !V 

75-34-3 51 6uglKg U !V 
75-34-3 61 6uglKg U W 

409W IBH40208AE i 311 31/FT 11.1-DCA 75-34-3 6/  6 W Q  U IV 
I 

10: IOIFT Jl.1DCA 75-34-3 7 xu!Yug u IV 1 

I 7 
,75444 I 61 U iv 1 

;4.l593 !BH40216A€ &FT 11.1-DCA 175-34-3 1 61 6usn<e, U IV 1 

I 
i75-34-3 j Ti 7 1 w  u IV 

lo! 1OiFT II.1-DCA 175-34-3 1 81 6uen<e U jV 1 
41693 BkW223AE I? I q F T  i1,iDCA 175-34-3 I 61 uen<B U ;V 1 

I lo; 1O;FT /l,l-DCA 175-34-3 I sl 6 1 W Q  U 'V 
4- BH401D4AE I 6j 6(FT Il.l-DCA 175-34-3 I 61 6: ugilQ U iv 1 1 

I 
61 6(FT I1.1DcA 75-34-3 ! 51 51 UOlKg U IV 1 

ri Y 
75-34-3 61 61 uen<o U IV 1 y42183 BH4oo9oAE 10; 1qFT !I.IQcA 

I 
.'4pB3 Bn4omaE 1 

I $2393 81 6/FT il.l.DcA 75-34-3 51 5!uan<o u PJ I 75-34-3 61 6,- U IV 1 42393 IBH40265AE 10' 1pFT 11.1DCA 

1P210189 SEP3089BR1214 i 13 141FT 1.1 2-TCA 

. 'P210189 SEP3089BR2022 211 231- 1.1.2-TCA 

- ' V  740 740 USKg _____ P210189 SEP3089BR2426 25 271Ff 1.1 2-TCA 
P210289 SEP3189BR0810--- 8 1OIFT 1.1.2-TCA 

1P230289 iSEP3189BR1214 12 14lFf 11.1.2-TCA 
P210289 SEP3189BR1618 j 16 l8lFT I1.1.2-TCA 

105193 IBH00068AE : 6 61FT 1.1-DCA 

105193 IBHOO085AE 14 141FT 11,l-DCA 
1-93 BH00078AE 61 6,FT 11.1-DCA 
105393 IBH00080AE 81 9,FT '1.1-DCA 

79-00-5 

, 
IBHMX)65AE I 10 1 0 1 R  ,l,l-DCA 75-34-3 ; 6 6ug /Kg-~~- ,  iV 1 

140293 IBH40lMAE I 61 6IFT 1,l-DCA 
140393 iBH40125AE 61 61- 1.1404 

40783 IBH40161AE 
40393 IBH4012SAE 6' 6JFT 1.1-DCA 1 

40893 IBH40028AE 78 71FT I1.1-DCA 3 

1 

1 

60993 iBH40205AE i 9' 1O'FT 11.1-DCA 1 

41183 1B1C40051AE 6l 6/FT 11.19cA 75-34-3 S] 5- u ]V 1 
I 

41183 JBC140053AE 
41293 iBH401WAE 6 6lFT I1,lDCA 

41683 iBH40219AE 61 61- Il.1-DCA 1 
1 

si 
41693 B W I A E  

'41983 

42183 ,Bli40437AE 

qn I1,IDCA 76.34-3 51 uen<e U 1J 
111 l l l F T  11,l-DCA 75-34-3 61 61 k@Q U IJ 4 p g 3  BH40257AE 

BH40283AE 1 

L 

4 



I . .. . 

I 

43693 BH40342AE- 6 6FT 1.1-DCA 
43693 --___ BH40344AE 9 - - - x F T  81.1-DCA 
43693 BH40347AE 13 13FT 1.1-DCA 
43793 BH40336AE 9 9FT 1.1-DCA 

. 43793 BH40339AE ---___ 14 14F f  1.1-DCA I-_ -- -- 75-34-3 ___ 6 
43893 BH40072AE 6 6FT 1,l-DCA - 75-34-3 6 

6 

~ ~ _ _ _ _ _ ^  1~~ 
V 

V 

V 
V 

-- 6 6 uglKg U 

6uglKg ;U 

6 uglKg 'U 
5uglKg u 

75-34-3 - -- 
75-34-3 5 5uglKg u V 

6 uglcg iU  v- . . . -  -- - 43893 BH40076AE 9 9 FT 1.1-DCA 75-34-3 3 

143893 BH4007?K-- - -. _ 1 2 _ 1 3 F T - .  -2:?SCL--.. __ .-__--_I 75-34-3 ' 5 - __ ____ 

-- - 6 --__ 6Ug!!KiU 

44593 i BH40004AE __--- 10 1 O F T  1.1-DCA _- ~ - 75-34-3 .'-- 5 - 

-___I-____L 75-34-3 31 31 uglKg U 'V 
16 17FT 1.1-DCA -75-34-3 3 7 7 uglKg U V 

43893 BH40077AE 15 15FT 1.1-DCA 
43993 BH40360AE __ 
a093  BH40350AEL .-- 6FT 1.1-DCA 

44393 BH40037AE 10 1OFT 1.1-DCA 

44593 BH40006AE 14 14FT 1.1-DCA 
'44893 BH40189AE , 6 6 FT 1.1-DCA - 
44893 BH40192AE 
I44893 .BH40195AE 

75-34-3 6 V 
V 
V '75-34-3 !- 6 
' V  

75-34-3 

6 uglKg IU 
6 uglKg U 

44093 BH40352AE 14 15FT 1.1-DCA 75-34-3 1 6 -- 
- 

6UglKg IU 
5 6 uglKg iU V -- -___ 

44893 BH40194AE 16 16 FT 1.1-DCA 
45693'- BH40373AE ~ 9 91FT 31.1-DCA 
:45893 lBH40381AE -3- ?OE---cDCA 
3 1 9 3  iBH40387AE ' 8 8FT :l.l-DCA 
46593 BH40704AE 6 7FT 1.1-DCA 
'46593 BH407124E I- 10 1OFT 1.1-DCA 
- - - ~ _ _ j  ~ --.__-.-- _I -- 

8 FT I1,l-DCA __ 

~P209189 SEP1989BR2021 

5 





r-. 

r 

7 



8 

. .  . 



. .  

. .  . .  
. .  

.. - 
6 -~ 6ug/Kg ;U ,V 'BH4035m 44093 ' - 14' 12DCA 15.R i10746-2 : 

144393 ,BH40037AE ! 10; 1O.FT 1.2-DCA i10746-2 : 6. 6uglKg IU 
i44593 ;BH40004AE : 10. 1OFT 1.2-DCA i10746-2 j 5: 6.@g (U  IV 
i44593 :BH4ooo6AE __ 1 4 . n  i 14. .1.2-DCA 1107-06-2 i 5' g w g  !U .V 

6 6:uglKg 1U 'L- 
,d4893 1BH40195AE ; 12' 121FT '1.2-DCA i107-06-2 t 6: ___ G,ug/Kg IU __ .v 

IU _.I__.___ 
6 -- 

45893 'BH40381AE ' 9 1OFT '1.2-DCA - ,107-06-2 __ ' 5 5 u m g  u I.-.___.____. V 
,46193 'BH40387AE__, 8: 8FT 1.2-DCA :107-06-2 i 6 6 u m g  ;U IV 
946593 BH40704AE a 6. 7 FT '1.2-OCA i107-06-2 : 5 6,uWg .U !V 

5 6!Ug/Kg !U .v ,46593 'BH40712AE I 10 1OFT 1,2-DCA - :107-06-2 '_ __ 

! 107-06-2-. 5 6.uglKg iU !V 
F46793 ' BH40733AE LF-i1.2-DCA -- ------___I. i107-06-2 --...-..? . .- 6,uglKg jU -__._.I__' IV 
,46793 BH40741AE ' 8 ,  8FT 1.2-DCA j107-06-2 ! 5. 6,uglKg iU !V 
146893 iBH40747AE 6 6,FT '1.2-DCA (107-06-2 5 6 usn<g-.x .V 
:46893 i B H 4 0 E  10 _______ 1OFT :1,2-DCA 1107-06-2 r I 5 5 uglKg :u !V 
,46893 !BH40755AE ! 12! 1 2 . n  :1,2-DCA f107-06-2 , 5. 6ug/Kg iU IV 
i46993 BH40769AE i 7 7FT ',lJ-E )10746-2 5 6,ug/Kg IV 

i107-06-2 i ~ 6 __--_l___._l_ 6,ug/Kg !U !V  
1107-06-2 1 6 6iUg/Kg !U (V ! 
1107-06-2 i 6 6i~g/Kg IU iv 

:P209189 iSEP1989BR0810 f 8:  1O'FT 11 .2 -~~- - -  -- j107-06-2 5' 5umg IU !V 
61 6ug/Kg iu iv 

: l o7462  j 6. 6;~g/Kg iU IV -_ ! l o7462  i ' 6' _ _  6.uglKg iU iV 
!P209189 .SEP1989BR2223-' 22 23 FT ;1.2-DCA i107-06-2 ! 6 6'ug/Kg iU IV 
iP209489 :SEP2289BR0810 1 8 1OFT I1.2-DCA 110766-2 1 6. cug/Kg IU IV 
'P209489 lSEP2289BR1618 ; 16 18'FT il.2-DCA 1107-06-2 ! 6:---:-.-- 6;ug/Kg :u IV 

k 0 9 8 8 9  .SEP2689BR0810 8: 10 FT !1.2-DCA ' j107-06-2 1 . 6' 6 ug/Kg i U  !V 

:v - 

:V 6'uglKg :U '4493 !BH40189AE L 6 6:FT ,1.2-DCA ilO7-06-2 :- 6. 
4493 tBH40192AE \ 7 7.FT .1.2-0CA i 107-06-2 

-93 'BH40194AE ' 16 16FT 1.2-DCA 
,45693 iBH40373AE j 9; 9 FT 1,2-DCA ' 

-____--- 
:107-06-2 8 6 6 'V 

V i107-06-2 . 
__I- 

6uglKg U 
- .-- 

__ _--__.__..I-._..---.._I ~ - 
5 6 uglKg :U !J : 107-06-2 -_ 46693 :BH40719AE 6 6 FT :1,2-0CA 

46693 iBH40727AE ' 14 15FT .1.2-DCA 

"P208989 :SEP1789BR0810 i 9. 1.2-DCA 1l.FT 
:P208989 SEPl789BR1214 : 13: 15FT .1,2-DCA 
jp208989 iSEP1789BR1618 i 17. 19 FT !1.2-DCA 

'-9 iSEP1989BR1214 i 12: 14:FT I1.2-DCA 110746-2 
1P206189 !SEP1989BR1618 161 18FT :1,2-DCA 
iP209189 iSEP1989BR2021 ' 20. 211FT ,1.2-DCA - 

rPX9489 ;SEP2289BR2022 20; 22FT ! 1.2-OCA ;107-&2 1 6 6iuglKg :U iv 





.. 
t .  
. .  .. . . 

05193 EH00085AE 14 14 FT 1.2-DICHLOROPROPANE r 78-87-5 6 GUg/Kg U ,V 

'05393 EH00080AE a 9 FT 1.2-DICHLOROPROPANE !78-87-5 6 6 ~ g / K g  iU ,V 
140093 iBH40171AE ' 10 1OFT 1.2-DICHLOROPROPANE '78-875 30 30uglKg 'U 1v 
40293 EH40120AE 6 6 FT 1.2-DICHLOROPROPANE ____ 78-87-5 ; 6 - SuSn<g ,U V 
40293 EH40120AE 6 6 FT 1.2-DICHLOROPROPANE 78-87-5 6 6 W g  'U V 

440393 EH40125AE 6 6 FT - 1.2-DICHLOROPROPANE 17887-5 6 6ug/Kg U 7V 
6 6 FT 1.2-DICHLOROPROPANE $78-87-5 6-- 6 W g  au IV 40393 BH40125AE _____~________I_______. 

40793 EH40161AE - 10 1 E  1.2-DICHLOROPROPANE 78-87-5 __ 6 6 u g W  :U V 
40893 I EH40029AE 7 7 FT 1.2-DICHLOROPROPANE 78-87-5 5 6 uglKg ,U V 
40993 EH40205AE 9 - 1.2-DICHLOROPROPANC 78-87-5 6 -L..-- 6 uglKg __ U V 

31 31 FT- --1.2-DICHLOROPROPANE ,7a-a7-5 6 -  6 uglKg 'U V 40993 tH!208AE __.__l_____l ___I_-- ---- 
41193 lBH40051AE 6 6 FT 1.2-DICHLOROPROPANE ' 7 ~ a 7 - 5  5 5 uglKg iU V 

1 4 1 1 9 3 -  BH40053AE_-- I_ _1! _ _ E E ~ ~ ~ o p ~ o p - A N E ~  - 78-87-5 7- - -7UEx. u-- V ___ 
41293 BH40198AE __ 6 6 FT __ 1.2-DICHLOROPROPANE 78-87-5 6 6uglKg U V 

41693 EH40219AE 6 6 FT - 1.2-DICHLOROPROPANE :78-87-5 
10 10 FT 1.2-DICHLOROPROPANE -78-87-5 6 6uglKg :U 'V  

:41693 EH40223AE 17 17tFT 1.2-DICHLOROPROPANE '78-87-5 6 6 UglKg IU iV 
'41993 -- BH4@356AE-_:-_10_10FT.- 1 . 2 - D I C H L O R O P K  I i-.- 78-87-5 6-- 6uglKg tu V 

V-- 
42193 lEH40437AE 6 6 F T  11.2-DICHLOROPROPANE 78-87-5 5 5 ug/Kg tU 'V 

'42193 IEH40090AE 8 10- 10 FT 1.2-DICHLOROPROPANE 78-87-5 - I 6,- 61 uglKg ! U V 
IT---- 

,42293 IBH40257AE I l l !  11IFT 1.2-DICHLOROPROPANE 178-87-5 6 6iug/Kg IU ,J 
WB93 tEH40263AE __ 6 6 FT 1.2-DICHLOROPROPANE- 178-87-5 5 5u@Kg !U ' V  I 

1423% IEH40265AE 10 10 FT 112-DICHLOROPROPANE 78-87-5 6 6u@Kg !U V 
42493 IEH40289AE 8 10, 10 FT - 11.2-DICHLOROPROPANE 78-87-5 j 6 6 uglKg !U V 

101 178-87-5 ' 6 6uglKg :_U V I  -- -..-L-- 
42993 lBH401424E 4 9 1 O F T  1.2-DICHLOROPROPANE 17887-5 2 71 7 uglKg ! U iv 
42993. lEH40147AE ' 14 14 FT 1.2-DICHLOROPROPANE '78-87-5 6 6uglKg !U !V 
43193 iBH40308AE ' 6' 6FT 1.2-DICHLOROPROPANE _- 7887-5 L---- 5 _ 5ugKg LU V I 

$43393 EH40331AE 9 9 FT 1.2-DICHLOROPROPANE '78-87-5 ; 6 6'uglKg lU V 
: 43493 I EH40323AE 10- 10 FT 1.2-DICHLOROPROPANE ,7a-a7-5 6 -  6 uglKg IU V 
43693 1BH4034M 6,  6FT 1.2-DICHLOROPROPANE '7887-5 I : 5 5 w w 4  tu iv 

'43693 EH40344AE 9 1O'FT 1.2-DICHLOROPROPANE 78-87-5 \ 5 5 uglKg iU V 
49693 'EH40347AE 13 13IFT '1.2-DICHLOROPROPANE I 78-87-5 6 V 

6' ____ 6 W Q  U 'V- 05393 EH00078AE 6 6 FT 1.2-DICHLOROPROPANE-- '78-87-5 ____ ~- 
, 

I --_. 
- 

- -___ - - - - - __ __ 

V 
V 
-- 8 FT 1.2-DICHLOROPROPANE 78-87-5 6 6 uglKg :U 

7 W W  !U 7- 
41593 EH40216AE 

i41693 'EH40221AE 
-- 

_______I 

42093 EH40104AE 6 6 FT 1.2-DICHLOROPROPANE va-87-5 - 6 6uglKg :U 

3 s  IEH40255AE I 7 8'FT 1.2-DICHLOROPROPANE 178-87-5 t 5 51uglKg 'U 

- 

42593 IBH4029'%-- 10 FT 1.2-DICHLOROPROPANE - 

11 

\ 



: .  . 
: : ! .  . .  

- -- -- ---.---__- 
178-875 610 610ugMg U :V 
7a-87-5 690- 690ugMg :U V 

,7647-5 690 690 uglKg U ,V ____ 
78-87-5 740 740 uglKg ,U V 

_I______~ 2 7 F T - L - -  
6 uglKg U -- - P210289 SEP3 189BR1214 -- - .- 78-87-5 6 6ugMg U V 

1.2-DICHLOROPROPANE ~- 78-87-5 6 6 u g w U  V 
1541-73-1 410 410UgMg 'U V 

- 541-73-1 400 400 uglKg 'U V 
--- 42193 ,BH40433AE - 28 31 FT 1.3-DICHLOROBENZENE 541-73-1 400 400uglKg u V 

541-73-1 __I-__________I_-- 400 400uglKg *u J -L 
541-73-1 i 400 400 ugMg ,U V 

& T 7 X - -  - - 3 9 0  8 --.-39ous"<B_u- * J  

$54 I-_____ 1-73-1 330 390,ugKg U ___ IV 46593 1BH40713AE -- _ _ _ . ~  -_______________ 
l%EL.'BH40728AE ---9 - 2 S - F  -2!?E%R2!&!?!E- - '54 ___ 1-73-1 530 3 9 0 g l K g ' U  V 
146793 I BH40742AE -" 8 15 FT 1.3-DICHLOROBENZENE ,541-73-1 330 3W'ugMg IU V I 

6 12 FT 1,SDICHLOROBENZENE 1541-73-1 330 35Qug/Kg 'u V 
146993 iBH40770AE 1541-73-1 V 

L 10646-7 410 410uglKg !U IV 
106467 410 410ugKg IU IV 

IV  
!V 

'106-46-7 I 400 4 0 0 1 ~ g / K g U  ;J 

P210189 'SEP3089BR1214 13 14 FT 1.2-DICHLOROPROPANE 
'P210189 SEP3089BR1618 17 19 FT 1.2-DICHLOROPR-OPANE 
P210189 S E P ~ 8 ~ B ~ ~ O ~ 2  ' 21 23 FT 1.2-DICHLOROPROPANE 
PZ 101 89 SEP3089BR2426 25 1 2-DICHLOROPROPANE 
P210286 SEP3189BR08 10 8 10 FT 1.2-DICHLOROPROPANE 

P210289 SEP3189BR1618 16 
42193 BH40086AE 10 16 FT  DICHLOROBENZENE 

14219PiBH40091%-- - -16 -- 22!-- L3-A?!LOKOLESEE.- . -- i541-73-1 ___-- ' 410 410UgMg CU 
42193 BH40430AE 22 28 FT 1.3-DICHLOROBENZENE 

42293 I BH40256AE 6 11 FT- 1 .3-DICHLORTENZENE 
42293 IBH40258AE ; 11 13 FT 1.3-DICHLOROBENZENE 
42593 1BH40450AE 2 8 10 FT 1.3-DICHLOROBE- ,541-73-1 380 380 uglKg ,U 
42593 BH40290AE , 
,43393 1BH40324AE --. 8 1 3 E  1.3-DICHLOROBENZENE 541-73-1 399 390 uglKg IU 

-- 

V 78-87-5 6 
------I------- - 

V ~- 
- 

-- 
V 

,v 
-__- ____________-- 
-__ ------I---- - _"_ ! ! ! 1 7 - F T  --I_ L3-%ERS!E!?E!L 

11 16 FT 1.3-DICHLOROBENZENE 

i46893 /BH40807AE 

1256 I BH40086AE 10 16FT 1.QDCB 
142193 IBH40091AE , 16 22FT 1.4-DCB t 

042193 iBH40430AE ' 22 28'FT 1.4-DCB 1106-46-7 400 400'uglKg U 
142193 1BH40433AE ' 28 31'- 1 . 4 - D C L  106-46-7 I 400 400 ugMg i U  

I 
7 1 3 F T R O B E N Z E N E  330 39O'~gMg ;U 

' 

42293 IBH40256AE . 6 11jFT 1.4-DCB 

i42593 ' IBH40450AE 8 10 FT 1,O-DCB 106-46-7 
--__ 42293 IBH40258AE- -________I- 11 13 F T  1,CDCB -----------___-_-_._I____ 106-46-7 400 400 ugMg ;U V 

'gs  12 
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,43693 iEH40344AE . 9 1OFT :2-H€XANONE i591-756 ! 11. 11iug/Kg IU 1V 
.'43693 iEH40347AE ' 13 13 FT .2-HU(ANONE i 591 -756 12. 12uglKg iu iV 
,43793 :EH40336AE 9 9 Ff 12-HWANONE i591-786 11 11 uglKg IU .V  

12 12 uglKg : U : v-: SEL._:BH40339AE 14 .__._.14'!2 '2-HU(ANONE-.- --.I __- 591-78-6 ,---.--- ______ 
.V 43893 'EH40072AE 6 6'_. 2-HEXANONE :591-7a6 : 11: 11 ug/Kg ;U 

43893 'EH40076AE 9. 9;FT I2-HEXANONE i 591-78-6 11 11 ug/Kg :U V 
43893 EH4W74AE . 12 13FT '2-HEXANONE :591-7a6 . 11 11 uglKg iu V 

43993 EH40360AE 16. 17.R '2-HEXANONE 591-786 13. 13.uglKg tU :V 
6'FT 12-MXANONE i591-786 : 11 11:uglKg :u .V  

14 1 5 7  .2-HEXANONE .591-78-6 ' 12 12uglKg !U V 
'44393 'EH40037AE 10 1 O F T  2-HEXANONE :591-78-6 13 13uglKg !U ,V  
144593 BH40004AE _ - i ' O . x  .2-H-ONE .591-7a6 10 ll.ug/Kg 1U iV  
,44593 ,EH40006AE 14: 1 4 F T  2-HEXANONE ,591-78-6 10. 13.uglKg iU IV 
,44893 !EH40189AE ' 6' 6FT !Z-HEXANONE i591-786 j 111 11:uglKg iu ,V 
,45693. !BH40373AE--:_ -_9 __________I____ 9 . n  :%HEXANONE L-- _-___ !591-7a6 ___-_________ 12. 12,uglKg _____ iU iv 
'45893'. iEH40381AE . 9 E ;Z-HWNONE 1591-78-6 j 11. 11 uglKg iU iV 

8V 46193 'EH40387AE 8 8! FT 2-HEXANONE :~91-7a6 i 
,46693 BH40719AE -:.--2 61 Ff ___ I 2-HEXANONE .- 1591-78-6 i 10. 1liUglKg .U iJ 
i46693 ;_BH40727AE 14 1SiFT I2-HEXANONE isgi-786 : 10; 12.uglKg 1u IV 
i46793 IBH40733AE i 6 ; -  6:FT '2-HEXANONE !591-786 : 10; 12,uglKg :u iv 

.!46793 IEH40741AE -i-Si 8:FT :P-HEXANONE_, !591-786 ! 10; 12~~g lKg  iU i V  1 
,~46893 lBH40747AE I 6 6'FT :2-HEXANONE !591-786 f lo!  1l:uglKg !U :V  
,46893: jBH40750AE i 10' 1OFT :P-HEXANONE 1591-786 i lo!  1l:uglKg iU !V 

r46993 IEH40769AE : 7 7.FT .2-HEXANONE i591-786 : 10; 13'ugKg iu .V  
:P208989 ISEP1789BR0810 . 9' 11IFT ;2-HEXANONE I591-756 ! 12' 12uglKg iu iV 
!P208989 /SEP1789BR1214 , 

i P208989 j SEPl789BRl618 171 19:FT :2-HEXANONE t591-78-6 i 
I P209189 i SEP1989BR0810 
:P209189 iSEP1989BR1214---, 
j P20918Q j SEP1989BR1618 

-____-._ __ 

____ -- 
_______ 

V 61 uglKg : 43893 EH40077AE 15. 15FT -!2-HEXANONE ,591-78-6 ' 61 

:44093-.'BH40350AE . ' 6  __I__._____ ___ ___ -I.___________._ 
____-_________- ' ,44093 .EH40352AE . 

_, 

_____I______ 

- 

12' 12uglKg !U 
_____I__-- 

- 
:V 
.I_- 

- !EH40755AE -i---_l?.-->.E. L?E!!!ONE------..- :591-78-6 10: 12:uglKg IU - 

:P209189 iSEP1989ER2021 i 20 21;FT !P-HEXANONE 1591-78-6 j 12 - 12;uglKg ju IV 
.!P209189 iSEPl989ER2223 ', 22, 23F f  ;P-HEXANONE - j591-78-6 j 12! 12; ug/Kg-i u !V 
1P209489 ISEP2289BR0810 1 8: 1O:FT :2-HEXANONE r591-756 1 .  12 12tuglKg iu :v 
(P209489 iSEP2289BR1618 16' 1B'FT i2-HEXANONE i591-786 121 12iUglKg IU IV 1 
iP209489 iSEP22898RZ022 j 20, 22 FT 12-HEXANONE !591-756 I 11: - " ll!ug/Kg ju !V 
lPPO9889 :SEP2689BR0810 I 8' 1O:FT '2-HEXANONE i591-756 j 13 13.uglKg !U IV ! /P2Op889 jSEP2689BR1214 i 12; 13FT :2-HEXANONE i591-756 i 13 13:uglKg iU iV 

________________ 

. 142193 IEH40086AE : 10. 16iFf l2-METHYLNAPHTHALENE !91-57-6 i 410, 410:Ug/Kg iU IV 
.I42193 IEH40091AE I 16, 22iFT I2-METHYLNAPHTHALENE j9l-57-6 i 410i 4 l O i W g  IU :v 

"/42!93 1EH40430AE 22: 28;FT !2-METHYLNAPHTHALENE 191-57-6 j 4001 400iiJ!yKg 1u 1V ! 
,142193 IBMO433AE I 28; 31!Ff l2-METHYLNAPHTHALENE i91-57-6 i 4001 4 0 0 j W g  jU 1V 
i42293' IBH40258AE i 111 13iFf I2-METHYLNAPHTHALENE i91-57-6 I 400, 4 0 0 l W g  IU iv ! 
(42593 IBK4w5oAE j 8' 10,FT !2-METHYLNAPHTHALENE i91-57-6 j 380; 380iUgKg !U :V 
i42593 IBH40290AE i 10; 17F f  ;2-METHYUI(APMHiUENE 191-57-6 I 3901 390lusn<e 'U iJ 1 
!43393 . IB!440324AE ! 8: 13:- I2-METHYLNAPHMALENE 191-57-6 1 390. 390!uglKg u IV , 
(46593 /EH40713AE f 11: 16jFT I2-METHYLNAPKMALENE i91-57-6 I 330! 39ojuen<g u ' !V 1 

j91-57-6 1 330; aluen<g U IV 1 
46993 1W77W I 7; 13IFf I2-NE i01-574 I 330i muen<g u IV 1 

42.l93 lBH4W91AE I61 22lFf I2-METHYLF'HENOL 85487 , I  410: 410- U IV J 
142103' i 22! 28IFT !2-M€lHYLPHENOL 85487 I a! ~ l u e n < g  .u IV 1 
I 4  b 85487 V 

I 61 I l IFT  I2-METHYLPHENOL 85487  muen<e l U  [J  1 

42$03 lBkw4SoAE I 81 lO/FT ;2.M€THnPHENOL 9548-7 ' 3801 380uen<8 lU IV 1 

I43393 'BH40324AE I 8; 131Ff I2-MFMYLPHENOL 85487 390; 390ug/Kg (U !V ! 

48783 W 7 4 2 A E  I 81 1S;FT 24ETWLPH ENOL 85.481 =: =/Uen<e i U IV 
48893 Bn4o807AE I , 63 12IFT ,2.M€THnPHENOL , 85487 330 35Ojusn<e I U jv 
48993 WnOE - 1  7 l3lFT J2.MErmPHENOL 0548-7 1 3301 3Qoiw lU IV 1 
I421B3 1BlwoaaE 10; 46jFf i24lTROANIUNE 8874-4 mt 2 o o o i m  iu IV 1 

IV 1 
91-57-6 

L42i03 . IBlwoaaE I 101 16IFT (2-WlWLPMNOL 85487 1 41q 4 1 0 m  U . IV 1 

111 131FT 12-METHYLPHENOL 85487 4001 4M)uen<e lU IV 

.[42593 1- . I  1N 171- j2-METHYLPHENOL 185487 ] 3901 asouen<e ]U ' !J 

. iw BH40713AE 111 16lFf 2.METHYLPHENOL 8548-7 330! 390!uen<8 iu iV 
48693 BH40728AE 9/ 1SIFT 2AElHnPHENOL 85487  330) 3 W j m  1 U iV ! f 
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' V  ,!42293 'BH40258AE i 11; 13:FT 4GHLOROPHENYL PHENYL ETHER i700572-3 i 400; 4ooug/Kg ju . _  
380; 38oug/Kg iu V 142593 IBH40450AE , i  8,  1O:FT 4GHLOROPHENYL PHENYL ETHER 5700572-3 i , :.. 

142593 'BH40290AE -!-LO.----, 17iFT . +tiLOROPHENYL PHENYL ETHER j7005-72-3 ! 390' 390ugKg jU J 

!V  

V 

V 

V 

V 

! '  I 
143393 'BH40324AE 1 8; 13!FT .46HLOROPHENYL PHENYL ETHER-'700572-3 j, 390 390 uglKg _'U 
i 
i4659i 'BH40713AE 11, ' 16'FT 4-CHLOROPHENYL P H i  ETHER i7005-72-3 i 330' 390ugKg jU 

'46793 ' :BH40742AE ' 8' l5'FT 4-CHLOROPHENYLPHENYLETHER '7005-72-3 _ i  . 330: 390ugMg :U 

i46893 iBH40807AE 6 12:FT 4-CHLOROPHENYL PHENYL ETHER !7005-72-3 330' 350uglKg :U 

. .  

. .  
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46793 'BH40742AE 8 15FT ACENAPHTHYLENE j20&9%3 330 390ug/Kg u ,V 
'-96-8 330 350ug/Kg-,u IV 

46993 I BH40770AE 7, 13FT ACENAPHTHYLENE 120.3-96-8 330 3901ugKg OU V 
42193 lBH40086AE 10 16FT IACENAPTHENE '83-32-9 410 410vg/Kg U V 

I s193  BH40091AE 16 22FT ACENAPTHENE 183-32-9 ' 410 410uglKg V 
-42193 BH40430AE 22 28FT ACENAPTHENE '83-32-9 4M) 400ugKg .u V 

__- 42293 BHJ0256AE 6 11'FT ACENAPMENE ;83-32-9 400 400 UglKg XU J 
42293 I BH40258AE 11 13FT ACENAPTHENE :83-32-9 400-- 400ugKg V 
42593 BH40450AE 8 1OFT 'ACENAPTHENE 83-32-9 I 380 380ugKg U V 
42593 BH40290AE 10 17FT tACENAPTHENE c83-32-9 390 390uglKg U J 

,43393 BH40324AE 8- 13FT ACENAPTHENE '83-32-9 390 390ugKg U V 
46593 iBH40713AE 11 16FT IACENAPTHENE :83-32-9 330 390ugKg u V 
-. 46693 'BH4072W 9 15FT [ACENAPTHENE ~83-32-9 __ .- 3 3 0 3 9 0 g l K g - i u -  V 
46793 BH40742AE 8 15FT lACENAPTHENE !83-32-9 330 390 uglKg U V 

:46893. BH40807AE t 6 12FT ACENAPTHENE !83-32-9 330 350 ug/Kg iU V 

183-32-9 ' 330 390 uglKg :U v---- 
I0543 BH00070AE 10 1O'FT IACETONE ,6743-1 , 12 11 ug/Kg ,J A 
40393 BH40125AE __ 6 6FT IACETONE i67-64-1 V 12 14uglKg 
-- 40393 BH40125AE - 6 .____ 6FT [ACETONE 67-64-1 12 14ug/Kg V I 

40793 tBH40161AE 10 1OFT [ACETONE i67-64-1 ' 12 13ugKg ,U ZJ 
.PO893 BH40029AE - 7 7FT IACETONE '67-64-1 , 10 16'uglKg IU J 
40993 BH40205AE 9 1OFT ,ACETONE __--- 67-64-1 _ I !  11 1 3 u g l K g . - - . - & - - - -  'V  

,40993 BH40208AE 31 31iFT IACETONE !67-64-1 I 12 151uglKg IV 
141193 'BH40051AE 6 6 FT 'ACETONE 167-64-1 , 11 13 ug/Kg iV 
141193 ,BH40053AE---- 10 1OFT IACETONE 167-64-1 I 13 171ugKg I V 
'41293 ,BH40198AE 6 6'FT IACETONE 167-64-1 12 12~g lKg  IU tJ 

41593 iBH40216AE 7 8FT ;ACETONE i67-64-1 ! 12 12uglKg :U IV  
41693 IBH40219AE 1 6 6FT [ACETONE 167-64-1 ' 14 29iWKg iu J ___ 
!41693 lBH40221AE 10 1OFT IACETONE 67-64-1 ! 11 321uglKg J U I 

'41693 lBH40223AE 17 17iFT ,ACETONE '67-64-1 12 381ug/Kg -,U J 
,42093 iBH40104AE 6 6FT IACETONE ~67-64-1 , 12 35iug&g-j IV I 

'42193 IBH40437AE 6 6FT IACETONE 167-64-1 * 11 1lluglKg !U IV . 421.93 lBH40090AE 10 1OFT IACETONE f67-64-1 ' 121 12~g lKg  )U V 
10 51 ugKg J -  

11, l l l FT  ACETONE 167-64-1 12 42 uglKg 1 J 

-- -__ l67-64-1 12 12ug/Kg 'U iv 
142493 ,BH40289AE 10 1O'FT ACETONE i67-64-1 12- 31 ugKg iU J 
142593 IBH40294AE 1 10 1OFT 'ACETONE 167-64-1 . 12 12OuglKg !B V 
442993 IBH40147AE i 14 1 4 1 n  'ACETONE - 167-64-1 ! 12 12,ug/Kg iU V 
-I 43193 BH40304AE : 6 - 6'FT 'ACETONE 167-64-1 , 10, 10ug/Kg :u J 
43393 IBH40331AE I 9 9 FT IACETONE 167-64-1 12i 12ugKg :U V 

-I -- 48893 ,BH40807AE 6 12- ACENAPHTHYLENE ~- 

-U 

400 400 ugKg U v -  183-32-9 __ '42193 BH40433AE 28 31 FT ACENAPTHENE 

- u- ~- 
_ _ ~ - -  ---_. . _ _ _ _ _ _ ~ _ _ _ _  _-  .__-- -__.-_ __ - ._ 

-- 
- 

146993- B H 4 0 ~ 0 A E - - - - - - . -  7 13FT I_ 'ACENAPTHENE 

i _. 

-----.__.I_---__ --I---- - 

-- 

- 

, 

!67-64-1 
I-_- _ _  _-__.I____ L_____I____ 

42293 I BH40255AE 7 8FT IACETONE 
42293 IBH40257AE 
143393 BH40263AE 6, 6FT ACETONE s 67-64- 1 10 43 uglKg , iJ 

.- 
1BH40265AE 10 1O'FT- IACETONE 

143493 IBH40323AE 10 lOlFT IACETONE - 67-64-1 

20 
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P209189 SEP1989BR1618 16 1 8 F l  ACETONE 16744-1 12, 31 usn<s ' 
P209189 #SEP1989BRZ021 , 20 21 FT ACETONE 67-64-1 121 12uglKg ,u V 

12 1 2 w w  IB A P209189 'SEP1989BR2223 67-64-1 - ~ - - _  
P209489 ,SEP2289BR1616 16 l8FT  'ACETONE 67-64-1 12 4 uglKg !J A 
P209889 'SEP2689BR0810 8 1OFT ,ACETONE ,6744-1 13 13uglKg 'U V 

.67-64-1 13 13uglKg U 'V  '!?Z?-'SEP26898111_21_4 - -- __-- 
I PZ10189 SEP3089BR 1214 13 14FT ACETONE f 67-64-1 1200 990 ugMg :JB A 

22 23FT ACETONE 

- 
-- 12 13FT ACETONE 

5 P210189 SEP3089BR2022 21 23FT ACETONE 
P210189 SEP3089BR2426 25 27FT ACETONE 
P210289 SEP3189BR0810 , 8 1OFf ACETONE '67-64-1 . 

A P210289 SEP3189BR1214 12 14- ACETONE i67-64-1 I 12 6 UgW ,J 

P21.0289 SEP3'89BR1618 16 l8FT ACETONE t67-64-1 t 12 6ugMg J > A  
42193 aBH40086AE I 10 16FT ALDRIN I 309-00-2 9 8  98uglKg 'U V 
42193 BH40091AE 

42193 BH40433AE 

'42293 BH40258AE __ 11 13= 

,6744-1 ______-- 
__ - 

____ - - ____- -__ - - _I_. 

42293 :BH40256AE 6-11 FT $ALDRIN 3o400-2------ 9 7  97uglKg 'U IV 

A L D R l N  
142593 BH40450AE 8 1OFT ALDRIN 309-00-2 . 9 2  92uglKg U V 
42593 BH4029OAE 10 17FT ALDRIN 309-00-2 . 93 '  93uglKg u J 

9 4  9 4 u m L l  u V -93 BH40324AE --8 lE-- A!E?!L. I_-__.___ _I 309-2 i--..-.- 
46593 'BH40713AE 11 16F f  !ALDRIN ,309-00-2 8 95uglKg !U 'V  

146793 BH40742AE 8 15FT ALDRIN ____ ,309-00-2 . 8 9 6 u g l K ~ ' U  V 

46993 I BH4077OAE 7 13 fT  'ALDRIN 1309-00-2 ! 8 95uglKg IU 1v 
,42)93 'BH40086AE > 101 1 6 F l  (ALPHA-BHC - 1319-84-6 9 8  98IuglKg i U  ' V  I 
'42193 46H40091AE i 16 22FT IALPHA-BHC '319-84-6 ' 9 9  99juglKg iu V 
842193 I B H ~ W A E  1 22 28FT IALPHA-BHC '319-84-6 I 9 6  96uglKg ;U 'V 
142193 m-wI433AE --l--------_l_ I_ ----I 

42293 1Bti40258AE 11 13FT ,ALPHA-BHC '319-84-6 97 '  97juglKg tu V I 
342593 BH40450AE 8 1OFT ALPHA-BHC 1319-84-6 8 9 2  921uglKg !U 'V  
!a593 IBH4029OAE 10 17FT IALPHA-BHC 319-84-6 i 9.3 9 3 ug/Kg 1U J 
43393 'BH40324AE : 8- 13FT #ALPHA-BHC 131984-6 ! 9 4  941uglKg ,u 'V 
46593 IB"40713AE -__-.I? . .--- 16FT 'ALPHA-BHC ,319-84-6 8, 9 5 u w g  l,u __ V 
46693 IBH40728AE 9 15- IALPHA-BHC 1319-84-6 i 8 951uglKg :u ,V 
'46793 BH40742AE 1 8 15 FT IALPHA-BHC ,319-84-6 I 8 96lug/Kg i U  ;v 

8 85ug/Kg 'U -- 
(46993 BH4077OAE I 7 13FT IALPHA-BHC ,31984-6 j 8 "  95iugIKg 'U ,V I 

142193 IBH40086AE - 10 16FT 'ALPHA-CHLORDANE ;5103-71-9 I 98, 98/uglKg :u V I 

142193 IBH40091AE 16 22 FT IALPHA-CHLORDANE~ '5103-71-9 i 99 991uglKg iu 'V  
42193 IBH40430AE 22 28FT ALPHA-CHLORDANE ;5103-71-9 : 96 961uglKg i U  > V  
142193 jBH40433AE 28 311FT IALPHA-CHLORDANE 3103-71-9 ! 961 96'uglKg \u V 1 

971 971UgIKg iu IV 
42253. IBH40258AE 11 13FT (ALPHA-CHLORDANE (5103-71-9 97: 97jugIKg /u IV I 

V 9 7  97uglKg IU 309-M)-2------ 

- 
- 
46693 BH40728AE 9 15FT ALDRIN '309-00-2 j 8 95uglKg iU IV 1 

- ~ -  _ 
IV ,46893 lBH40807AE 6 12FT &ALDRIN !309-00-2 I--- 8 85uglKg :U 

IV 9 6  9 6 w l K g  'U 28 31 FT IALPHA-BHC '319-84-6 
142293 IBH40256AE __ 6 11 FT ALPHA-BHC :31984-6 1 9 7  97uglKg .u ,V I 

___ - 

V ,31984-6 
-_----I- 

,46893 IBH40807AE 6 12FT ALPHA-BHC- 

15103-71-9 1 '42293 'BH40256AE - 6 11IFT IALPHA-CHLORDANE ___ 

142593 IBH40450AE ' 8 
i42593 IBH40290AE 8 10 

. -- 
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5 

V 
46593 BH40713AE 11 16-FT-1AROCLOR-1016 __ 12674-11-2 , 80 9 5 u m g  IU IV 
46693 BH40728AE 1 9 15FT AROCLOR-1016 i12674-11-2 80 95uglKg .u V 
,46793 ,BH40742AE - 8 15FT ,AROCLOR-1016 i12674-11-2 . 80 96IQKg 'u V 

,12674-11-2 '--- 80 85ugMg u V 
46993 1BH40770AE L- 7 13'FT AROCLOR-1016 !12674-11-2 , 80, 95uglKg u V 
42193 BH4MK)GAE I 10 16- AROCLOR-1221 '11104-28-2 I 98 9auglKg u V 
42193 'BH40091AF--- ' 16 22 Fr AROCLO3E2 ,11104-28-2 ____-'-991-99U@!U---__-- NV 
142193 BH40430AE 22 28'FT 'AROCLOR-1221 11 104-28-2 96 9 6 ~ g M g  *U V 
42193 ;BH40433AE 28 31 FT AROCLOR-1221 1 11 04-28-2 96 96uglKg ,U V 

142593 'BH40450AE ' 8-  1OFT AROCLOR-1221 t11104-28-2 92 E u g l K g  U LV 
'22593 BH00290AE 2?--..--- 17 FT AROCLOR-1221 __ I 1 1 104-28-2 
43393 1BH40324AE I 8 13 FT AROCLOR-1221 111104-28-2 94 94uglKg u V 
146593 IBH40713AE + 11 16FT AROCLOR-1221 7 11 104-28-2 
'46693 iBH40728AE i 9 15FT AROCLOR-1221 
46793 iBH40742AE 1 8 15- AROCLOR-1221 1 1104-28-2 80 96uglKg u V 
46893 iBH40807AE I 6- 12FT AROCLOR-1221 I 11104-28-2 80, 85uglKg ,U V 
,46993 BH40770AE I 7 13- IAROCLOR-1221 _ _  !11104-28-2 4 80 95 uglKg tu V 
'42193 BH40086AE , 10 16FT AROCLOR-1232 -- : 1 1 141-1 6 5  98 9suglKg ,u ,V  
42193 1BH40091AE 16 22FT AROCLOR-1232 11141-16-5 , 99 99uglKg ,u rV 

x.EE.?L _-___ 96 I_ 96uglKg U IV 
96 9 6 W g - u  f V  

142293 iBH40256AE 6 lllFT IAROCLOR-1232 111141-16-5 97 97uglKg u iv I 

142293 iBH40258AE ! 111 13FT AROCLOR-1232 ;11141-16-5 97 97uglKg 'U iv 
42593 1BH40450AE t 8 1O'FT AROCLOR-1232 i11141-16-5 ' 92 92 ug/Kg :U V 

,43393 jBH40324AE . 8 131- 'AROCLOR-1232 .11141-16-5 94 94uglKg U - V 

-- _---______I_ 

46893-IBH40807AE __- 6 12FT AROCLOR-IO16 - __ 

___ 
V 
V 

J 

V 

97 97uglKg ;U 
97 97uglKg 'U 

1 1 104-28-2 . 42293 lBH40256AE : 6 FT -AROCLOR-122- 
r ~ 5 L 3  lBH40258AE ; 11 11104-28-2 , 13 FT AROCLOR-1221 

___ I - -_- - ----_.I_--- 

93 93uglKg >U 

80 95 uglKg iu 
f 11 104-28-2 80 95uglKg 'U v!!- 

___ ---- - __- 

----___ 

1 
.42193 BH40430AE 22 28FT AROCLOR-1232 
142193 ,BH40433AE I 28 311FT IAROCLOR-1232 11 1141-16-5 

IJ 10 17- AROCLOR-1232 111141-16-5 t 93 93 uglKg 'U - 142593 IBH40290AE 

~ 

----- ~ ~ _ _ _  
'--- BH40091AE I 16 22FT ,AROCLOR-1242 

IV 96 96 uglKg IU 42f 93 I BH40433AE 28 31'FT IAROCLOR-1242 i53469-21-9 
42293 I BH40256AE 6 11tFT iAROCLOR-1242 ~53469-21-9 f 97 97 uglKg IU IV 
42293 IBH40258AE 11 131FT IAROCLOR-1242 15346921-9 ! 97 97ug/Kg 1U IV 
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i71-43-2 : 5: 6'uglKg :U IV . :46593 'BH40712AE 1 10: 1OFT IBENZENE 
46693 :BH40719AE I 6: G i n  :BENZENE tu-- ;J 5' .__- 

'46693 'BH40727AE j 1 4 i 5 ' F T f - i B E N Z E N E  ,7143-2 I 5 6ug/Kg :U ,V 
.46793 :BH40733AE ! 6: 6 n  !BENZENE '7143-2 I 5 6,uyKg IU .V 

:7143-2 1 5. --.- 6ug/Kg iU V 
46893 jBH40747AE I 6;. 6 FT IBENZENE :71-43-2 : 5 64uglKg 1U V 

: a 9 3  iBH40750AE : 10: 10 :R  !BENZENE 171-43-2 ; 5. 5uglKg .u V 
r71-43-2 :- 5 6'uglKg iu . V  .' 

6,uglKg :U --__ ,46993 iBW0769AE i T - - m  iBENZENE 17143-2 1 5, 
P208989 ]SEP1789BR0810 :. 9, 11'FT ;BENZENE 71-43-2 ' 6 6,ugKg ,U V 

6 ugKg i~r- . V  6_. ______I__ 

i71-43-2 6' 6 ug/Kg 'U .V  
i71-43-2 ' 5: 5,uglKg . V  

1P2091B9 ; S E P 1 9 8 9 B R 1 2 1 4 - L _ 1 Z i _ _ _ l ~ ~ _ l B E N Z E N E  17143-2 '-_._____I-.__ 6:  6 ugKg :U ~ _ _ _ _ _  .V  

iP209189 :SEP1989BR2223-.. !71-43-2--i-6L-...- I____ 6ugKg !U IV 

6i 6 ug/Kg tu 'V- 
P209489 j S E P 2 2 8 9 8 - -  171-43-2 6' 6.uglKg iU :V 

. W09489 I SEP2289Bz2sT i 20: 2 2 ' R  I BENZENE i71-43-2 j Tp 6:  6 ug/Kg iU !V 
:P&889 :SEP2689BR0810 i 8. 1OFT :BENZENE 171-43-2 j 6:  6 ugKg IU :V 

17143-2 i 6;  6ugKg ;U I V  

'P210189 ISEP3089BRl616 17: 19 !R  I B E W N E  i71-43-2 ; 690; 690,uglKg IU 1V 

' ~ Z ~ E P 3 0 8 9 B R 2 4 2 ~ -  25: 27i FT !BENZENE i71-43-2 i- 740: 7401uglKg !U iV 
j71-43-2 1 6 6'uglKg jU ;V 
!71-43-2 -: 6 .  6:ugKg iU ;V 
:71-43-2 ; 6 6uglKg iU :V 

42193 iBH40086AE i 10. 16FT IBENZO(A)ANTHRACENE !5€-55-3 ; 410 41O;uglKg IU iV 
J42193- BH40091AE 16. ____. 22FT !BENZO(A)ANMRACENE i56-55-3; 410 4101uglKg IU IV 
:42193' i BH4043OAE : 221 2 8 ! n  iBENZO(A)ANTHRACENE i56-553 4001 400,uglKg !U iv I 

'7143-2 - - ~ -  

:46793 ,BH40741AE i !b,, 8 i n  :BENZENE 

- ,46893 lBH40755AE -j 12; 12FT :BENZENE 
'V 

P208989 ,SEP1789BR1214 1 ( 3 .  15'FT .BENZENE i71-43-2 
-_i 

-~ ,P208989 iSEP1789BR1618 j 17 19tFT BENZENE 

-- .P209189 iSEP1989BR0810 ; 8. 1 O : F T  !BENZENE 

.:P209189 !SEP1989BR1618 : 16: 18,FT iBENZENE '7143-2 : 
,7143-2 ! !P209189 SEP1989BR2021 . 20; 21 FT !BENZENE 

. 'P209489 ;SEP2289BR0810 8' . l o  FT  BENZENE i71-43-2 . 

V 
V 

6,- 6 ug/Kg :U 
6' 6.ugKg ;U _____ I__ - 

lP2@889 ISEP2689BR1214 ! 12 13FT :BENZENE 
:P210189 ISEP3089BR0810 i 9 9FT \BENZENE , 

!P210189 ISEP3089BR1214 j 13 14:- ;BENZENE . 
- !71-43-2 : 690: 690ugKg iU 3 I 

!71-43-2 i 6101 GlO.ug/Kg IU iv 

' iP2lO189 !SEP3089BR2022 ! 21; 2 3 : n  IBENZENE !71-43-2------ 690: 690iuglKg IU iV 

iP210289 iSEP3189BR0810 i 8; 1 O : n  !BENZENE . 
! :P210289 .SEP318zBR1214 j 12' 14iFT ;BENZENE 

.P210289 iSEP3189BR1618 j 16 16,FT IBENZENE I 

I 

- 

- 

IV  400: 400 ugKg ;U 142193 iBH40433AE : 28: 31;FT IBENZO(A)ANTHRACENE 
42293 iBH40256AE 6' 11!FT IBENZO(A)ANTHRACENE -- 

. .  
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46593 ,BH40712AE . 10 1OFT BROMODICHLOROMETHANE : 75-27-4 51 SUsn<g V 

6ugMg ;U IJ 
46693 lBH40719AE _ _ _  6 6 FT BROMODICHLOROMETHANE __ 75-27-4 ~ 5' 
46693 BH40727AE 14 15 FT BROMODICHLOROMETHANE '75-27-4 51 6 ugMg jU V 

146793 ,BH40733AE - 6 6 FT ,BRDMODICHLOROMETHANE 75-27-4 5' 6 ugMg iU V 
146783 BH40741AE 8 8 FT IBROMODICHLOROMETHANE 75-27-4 5' 6 ugMg 'U 'V  
46893 'BH40747AE ___ 6 6 FT ,BROMODICHLOROMETHANE '75-27-4 5 6ugMg U V 
46893 BH40750AE 10 10 FT ,BROMODICHLOROMETHANE '75-27-4 5 5iuglKg u V 
146893 ,BH40755AE 12 12 FT BROMODICHLOROMETHANE ,75274  5,- 6 uglKg IU V 
46993 IBH40769AE 7 7 FT BROMODICHLOROMETHANE 75-27-4 , 5 6 U V 
P208989 SEP1789BR08 9 11 FT BROMODICHLOROMETHANE 75-27-4 6 6ug/Kg U V 
P208989 SEP1789BR1214 13 ~ 15 FT BROMODICHLOROMETHANE 75-27-4 ' 6 WKg ;U V 6 -  
P208989 SEP1789BR1618 17 19 FT BROMODICHLOROMETHANE > 75-27-4 6 6 ~ g l K g  IU 

'P209189 SEP1989BR0810 __ 8 10 FT IBROMODICHLOROMETHANE '75-27-4 ' 5 5 uglKg U 'V 
lP209189 SEP1989BR1214 12 14tFT BROMODICHLOROMETHANE 75-27-4 6 6 W K g  ;U V 
P209189 SEP1989BR1618 16 18 FT ~BROMODICHLOROMETHANE 75-27-4 6 6uglKg U V 
P209189 ISEP1989BR2021-  20 21 FT BROMODICHLOROMETHANE 75-27-4 6 6uglKg iU V 

P309489 SEP2289BR0810 8 10 FT IBROMODICHLOROMETHANE 75-27-4 6 6ug/Kg U V 
P209489 SEP2289BR1618 16 18 FT BROMODICHLOROMETHANE '75-27-4 I 6' 6 ug/Kg IU V 

P209889 I SEP2689BR 12 1 4 12 13 FT BROMODICHLOROMETHANE 75-27-4 6 6 ug/Kg- U 'V 

iP210189 SEP3089BR1214 13 14 FT IBROMODICHLOROMETHANE '75-27-4 ; 610 610i~glKg $U tV 
1P210189 iSEP3089BR1618 I 17 19 FT BROMODICHLOROMETHANE ,75-27-4 ' 690 6901uglKg IU V 
ap210189 lSEP3089BR2022 21 231 FT- BROMODICHLOROMETHANE 75-27-4 I 690 6901 u g / / !  U IV __ 
1P210189 tSEP3089BR2426 f 25 27 FT BROMODICHLOROMETHANE .75-27-4 : 740 740 uglKg U V 
IP210289 iSEP3189BR0810 I 8 lOlFT 'BROMODICHLOROMETHANE __ 175-27-4 6 61uglKg !U IV  
-- P210289 SEP3189BR1214 12 14 FT BROMODICHLOROMETHANE 75-27-4 - 6 6'ug/Kg 'U /v - 
lP210289 1SEP3189BR1618 ! 16 18 FT BROMODICHLOROMETHANE-- 175-27-4 * 6 61uglKg rU av , 
105093 iBH00065AE 10 10QBROMOFORM 75-25-2 : 6 61 uglKg : U V 1 

io5193 lBH00068AE ! 6 6 FT !BROMOFORM ,7525-2 , 6 6 uglKg IU V 
105193 'BH00070AE k 10 lOFT-- BROMOFORM 75-25-2 6' 61uglKg IU ,V 
105193 IBHW085AE 1- 14FT BROMOFORM 75-25-2 % 6,  6ug/Kg :U iv 

I05393 i BH00080AE 8 9FT BROMOFORM 75-25-2 ~ 6 U IV 
40093 IBH40171AE 10 . 1OFT BROMOFORM 75-25-2 30 3OluglKg !U IV 

r z i  lBH40120AE , 6 6FT BROMOFORM 75-25-2 6 6'ug/Kg iU IV 
140393 IBH40125AE ' 6 6 FT . BROMOFORM ,75-25-2 . 6 6 I w g  lu IV 
140393 IBH40125AE j 6 6FT  BROMOFORM '75-25-2 : 6, SiUg/Kg tu 'V 
40793 lBH40161AE ' 10 1OFT BROMOFORM 75-25-2 , 6 61uglKg [U V 
140893 lBH40020AE j 7 7FT BROMOFORM '75-25-2 I 5 
1-93 lBH40205AE I 9 1OFT SROMOFORM ,7525-2 I 61 6 uglKg IU V 
140993 1BH40208AE -, 31' 31FT BROMOFORM 175-25-2 1 61 61 uglKg ! U IV 
;41193 IBH40051AE - 6 6 Ff I BROMOFORM [ 75-25-2 5 5'uglKg J U  IV 
141193 IBH40053AE i 10 1 O F f  IBROMOFORM !75-25-2 i 71 7wglKg 'U V 

-_-- 

-_- 

--.-l__l-____ 

v -__ 

V -- tP209189 SEP1989BR2223 22 23 FT BROMODICHLOROMETHANE 175-27-4 ' 6- 6 uglKg ,U 

V - _-___ 6 uglKg 'U 6- ___ 
6 6'uglKg U v -  

bP209489 ,SEP2289BR2022 20 22 FT j BROMODICHLOROMETHANE '75-27-4 __ 
, P209889 SEP2689BR08 10 8 i o  FT I BROMODICHLOROMETHANE 75-27-4 2 

lP210189 SEP3089BR0810 : 9 9 FT BROMODICHLOROMETHANE 75-27-4 --___ 690 690uglKg .U 

--- 

V I 

'V 6 J J e % ! 2  I____- 

e--- 6uglKg iu __ 'V  ~ 

,05393 tBH00078AE - ! 6 6'FT I BROMOFORM 75-25-2 I 6 - - ~ - .  - I _- - _. 
- 

75-25-2 - --__.. 140293 IBH40120AE 6 6FT BROMOFORM - 

, 
IV 6 ug/Kg iU 

, 

2a 

. .  I\ ' 



. .  . .- 

44593 BH40006AE i 14 
144893 'BH40189AE 6 __ 6FT BROMOFORM 75-25-2 . 6 6 ug/Kg [y --- V 
144893 'BH40192AE ' 7 7 Fr 'BROMOFORM 75-25-2 6 6uglKg 'U V 

% 75-25-2 6 6 w K s : U  V 
44893- BH40194AE -____________- ' 16 16FT BROMOFORM ~ __ _- ___ 75-25-2 8 6 -  6uQW :U- V 

145693 I BH40373AE 9 9 FT I BROMOFORM 75-25-2 6 6ug/Kg U V 
145893 BH40381AE 9 1OFT BROMOFORM i 75-25-2 5 5ug/Kg 'U V 

75-25-2 6 6 WKg 'U V 8 FT -BROMOFORM I_ 

46593 BH40704AE 6 7FT BROMOFORM 75-25-2 5 6uglKg U V 
146593 IBH40712AE 10 1OFT BROMOFORM '75-25-2 5 6 uglKg-l U V 

'75-25-2 5 6 uglKg ,U - V 
46793 I BH40733AE 6 6FT BROMOFORM 75-25-2 5 6uglKg U V 

,46793 'E7!%--.. --- 8 ___I_____________ 8, FT BROMOFORM '75-25-2 -_--- __ 5 6 wlKg u------ V 
46893 'BH40747AE 6 6FT BROMOFORM 75-25-2 5 6 ug/Kg !U IV 

'75-25-2 5 5 ugmJ ,u IV 
--- '75-25-2 5 6 ug/Kg iU V 

i 75-25-2 5 -- 6 ugKg ,U IV  
p208989 SEP1789BR0810 1 9 l l l F T  BROMOFORM 175-25-2 6 6 ugKg ,U iv I 

.75-252 : 6uglKg 'U ;v 
,75-25-2 6 W g  .U IV 
i 75-252 5 5ugKg 'U tV I 

IV -- 
! 75-25-2 61 6 uglKg 1U IV 

tP209189 bSEP1989BR2021 j 20 211FT BROMOFORM :75-252 6 6ugKg 'U !V 

-__-- 144893 BH40195AE : 12 121- BROMOERM .- 

__- 46193 BH40387AE_--~-~t 2 

J -___ --___-___ 75-25-2 5 6uglKg U '14E693 BH40719AE , 6 6 Ff .BROMOFORM 
146693 BH40727AE 14 15FT BROMOFORM 

-- 
'46893 ,BH40750AE 10 1OFf .BROMOFORM 
46893 'BH40755AE 12 1 2 F r  BROMOFORM 
t z r  I BH40769AE 7 7, FT 1 BROMOFORM 

iPZO8989 ,SEP1789BR1214 i 13 15 FT BROMOFORM 
'P2*989 iSEP1789BR1618 171 19 FT BROMOFORM 
iP209189 lSEP1989BR0810 f 8 1OjFT -BROMOFORM 
/P209!89 ,SEP1989BR1214 : 12 14 FT IBROMOFORM 175-252 ; 6 
'P209189 SEP1989BR1618 16, 18 FT !BROMOFORM 

6 ugKg :U 

1P309189 SEP1989BR2223 I 22 23'FT IBROMOFORM 375-252 
! 8 1O'FT 'BROMOFORM 

---------p- 

. 
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J 

14 FT I B R O M O M M E  
iv 
V 

-- 
43893 B H 4 0 0 7 N  6- BROMOMETHANE 74-83-9 - 11 11 UgiKg IU 

-_-_~--___I__ -- 
-__ 43893 BH40076AE 9 9FT BROMOMETHANE 74-83-9 11 11 ugKg u 

43893 BH40074AE 12 13FT BROMOMETHANE < 74-83-9 11 11 uglKg 'U ' V  

Y -- 
43993 BH40360AE ' 1 6  17 FT IBROMOMETHANE 74-83-9 13 13uglKg U IV 
44093 BH40350AE 6 6FT BROMOMETHANE 74-83-9 11- 11 uglKg u 

12 12uglKg IU 44093 BH40352AE 14 15FT  BROMO.!!!!! _________~_____I_  74-83-9 ---I---_-----' 
44393 BH40037AE 10 1OFT BROMOMETHANE 74-83-9 13 13 ug/Kg U V 

10 10 FT IBROMOMETHANE 7483-9 10 11 uglKg U V 
IV 44593 'BH40oOwE 14 14FT BROMOMETHANE ~ ' 74-83-9 ! l o  13uglKg :u 
V 

7 7 FT IBROMOMETHANE 74-83-9 13 13ug/Kg :U tV 
'44893 IBH40195*__ 12 12 FT iBROMOMETHANE 74-83-9 I 11 11 uglKg 'U V 
8 44893 lBH401 MAE 16 16'FT BROMOMETHANE - 1 2 - - - -  74-83-9 I 12 ug/Kg u V 
145993 iBH40373AE . 9 9 FT IBROMOMETHANE 74-83-9 , 12 12uglKg .u IV 

'.45893BH40381AE 
146193 IBH40387AE ; 8, 8iFT IBROMOMETHANE '74-83-9 12 12uglKg :u IV I 

i46583 tBH40704AE 6,  7FT-BROMOMETHANE ,744359 i 10 l l /ug/Kg 'U IV I 

iV 46593 1BH40712AE i 10, 10,FT 'BROMOMETHANE 174-859 : 10 12uglKg tu 
6 6'FT -BROMOMETHANE 74-83-9 1 10 lltug/Kg 'U IJ 

146693 'BH40727AE . 14 15FT BROMOMETHANE 74-83-9 10 12ug/Kg f U  jV I 
'V  146793 6 6FT BROMOMETHANE 74-83-9 ! 10 12 ug/Kg 1u 'W40733AE -.A___ ______~___I__-_.____-- I_------ 

#46793 JBH40741AE 8 8FT ,BROMOMETHANE 74-83-9 10 12ug/Kg iU  IV 
46893 'BH40747AE 6 6 F T  BROMOMETHANE '74-83-9 I 10 11 ug/Kg ;U 'V  
46893 ~ 4 0 7 5 0 ~ ~  10 1OFT BROMOMETHANE 74-83-9 . 10, lliug/Kg U V 
r B H 4 0 7 5 5 A E  , 12 12FT BROMOMETHANE 74-83-9 I 10 12ug/Kg U IV I 

'46993 'EH40769AE 7, 7 F T  BROMOMETHANE :74-83-9 8 10 13ug/Kg !U ,V 

iP208989 SEP1789BR1214 13 15 F T  BROMOMETHANE 174-83-9 12 12uglKg IU IV 
19 FT 1 BROMOMETHANE 74-83-9 1 2- 12iuglKg tu IV I P208989 ' SEP1789BR1618 17--- 

,P209189 iSEP1989BR0810 8' 10 FT- BROMOMETHANE ' 74-83-9 11 11 uglKg tu V 
'P209189 I SEP1989BR1214 12 14FT IBROMOMETHANE ! 74-83-9 12 12ugKg iU V 
ipM9189 SEP1989BR1618 16 18FT BROMOMETHANE 174-83-9 12 12uglKg iu V 
'P209189 SEP1989BR2021 20_-- 21 I FT I BROMOMETHANE 174-83-9 8 12 12 ugKg !U IV 
;~!209189 SEP1989BR2223 22 23FT iBROMOMETHANE i74-83-9 I 12 121ugKIJ :u V 

- - ~  
- ~ -  143893 BH40077AE 15 15- 'BROMOMETHANE c 74-83-9 61 61UgKg U 

~ 

,V 
V 

-__ 
--- 

_ _  
- 

____ - 44593 BH40004AE 

144893 BH40189AE 6 6FT ,BROMOMETHANE 74-83-9 11 lliug/Kg IU 

144893 BH40192AE 

-- -- - . - 
------ -_-___ __ 

9 1OFT IBROMOMETHANE 74-83-9 I 11 11iug/Kg IU iv 

-- . 46693 IBH40719AE 

__ - 
I_ 

__ ~ ______-____ !L.-- 

IV  1 2 u g W  .u - 174-83-9- 12 : FZ08989 I SEP1789BR0810 9 11IFT BROMOMETHANE 

~ _ _  - 

. .  
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,43893 BH4W77AE 15 15 FT iCHLOROBENZENE :108-90-7 1 31 31 uglKg XU V 
(43993 BH44036OAE 16 17 FT oCHLOROBENZENE -- l108-90-7--: 7-- 7 1 u w g  1u SV 
144093 I B H W A E  6 6 FT CHLOROBENZENE *10890-7 6 6ug/Kg !U 
'44093 BH4w52AE . 14 15FT 4CHLOROBENZENE . l o8907  : 6 6'vg/Kg fU 5V 
'44393 iBH4W37AE 10 10 FT CHLOROBENZENE ,108-90-7 6 6ug/Kg :U V 
'44593 iBH4oo04AE . 10 1 O F T  CHLOROBENZENE I 108-90-7 5 6 ug/Kg :U V 
144599 ,BH4.14ooo6AE 14 14 FT 'CHLOROBENZENE .108-90-7 5 6 W K g  ,U V 
1-93 BH40189AE 6 6 FT *CHLOROBENZENE j 108-90-7 6 -  6 ~ g M  !U IV 
1-93 BH40192AE - 7  7 FT CHLOROBENZENE 108-90-7 - 6 6 ug/Kg-. U V 
1-93 :BH40195AE 12 12 FT- CHLOROBENZENE t 108-90-7 6 6 ug/Kg 'U V 

-- ..lS_..-16? _-.I.__ ~ 

45893 IBH40381AE 9 10 FT iCHLOROBENZENE 7 - 
46193 1 BH40387AE 8 - ___.___I_-. 8 FT CHLOROBENZENE 10&90-7 _ _ _ _  6ug/Kg ,U .V 

~ ___I-...--_-_____-__ 

-93 BH40194AE CHLOROBENZENE : 108-90-7 6 6 Ug/Kg ,U 
45693 1 BH40373AE 9 9 FT CHLOROBENZENE 0108-90-7 6 

46593 BH407MAE 6 7 FT CHLOROBENZENE 108-90-7 6 ua/Ka .U V 

. .  
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141'93-. BH400- _- - 10 1oFT 'CHLOROFORM I---I------ 67-66-3 -__- 7 7 l@%!? -- _______ V 
41293 BH40198AE 6 6 F T  I CHLOROFORM 167-66-3 6 6ugMg U V 
41593 BH40216AE - 7 8 FT e CHLOROFORM 167-66-3 6 6 ugMg 'U V 

67-66-3 7 7'ugKg ~ - ~ -  u V 

. 41693 'BH40223AE 17 1 7-iT- CHLOROFORM 167-66-3 6 6ugMg U V 

42193 BH40437AE 6 6FT S O F O R M  67-66-3 5 51gUg, u V 

7 8 FT 'CHLOROFORM 167-663 5-- 5 UgMg :u J 

6 FT $CHLOROFORM 167-66-3 5 5,~glKg U V 
_d 42393 BH40265AE 10 1OFT CHLOROFORM 167-66-3- 6 6 WlKg u V 
- 42493 BH40289AE 10 1 O F T  CHLOROFORM 167-66-3 6 6 uglKg ,U V 

6 -___-_I_ 6 uglKg U --- v .  
- 42993 BH40142AE 9 1OFT iCHLOROFORM ;67-663 7 7 W K g  V 
42993 BH40147AE 14 14FT CHLOROFORM 167-66-3 6 6 uglKg .U V 

67-663 - ---- 5 5 uglKg 8U ~ _ _  V ___ 
6 6 uglKg 'U V 
6 6uglKg U V 

67-66-3 - ---_-_ 5 5uglKg __-_ U V 
I BH40344AE 9 1OFT #CHLOROFORM 167-66-3 5 5ugKg IU V 

13 13FT CHLOROFORM 167-66-3 f 6 6 w M g  IU 'V 

167-66-3 6 6uglKg tU iv 
'67-66-3 ' 6 6UgMg .U V 

iv 
- 167-663 8 5 5 ug&l zu IV 

15 15FT CHLOROFORM I 67-66-3 31 JltuglKg * U  V 
-- 43993 BH40360AE ..----..-......--_-..--I 16 17FT 1CHLOROFORM 2 ---__ 167-66-3 -_ __ 7 7 ug/Kg IU V 

6 6 FT I CHLOROFORM 167-66-3 6 6ugn<g!U V 
144093 BH40352AE 14 15IFT iCHLOROFORM '67-66-3 6 6 u g l K g U  V I 

41693 BH40219AE 6 6FT CHLOROFORM 
- __ 41693 BH40221AE 

41993 BH40066AE ---- 10 __-_-__.-__________-_____ 1OFT CHLOROFORM 167-66-3 _--- 6 - __._ 
42093 BH40104AE __I______________- 6 6 FT CHLOROFORM 67-66-3 

-----_--. _- 
V 

V 
V 

V 

J 

-- 10 1OFT CHLOROFORM 167-66-3 ___ 6 6uglKg U 

6 uglKg U 
-- 

----.--6----___- 6ugMg U --___ 

4293 -- .- . _10 -__Y!E--e!!!FLRL------- - 167-66-3 .- 6 -- - _ 6 ~ g K g  - - ,U BH40090AE 
42E93 iBH40255AE 
42293 BH40257AE a 11 11 FT ICHLOROFORM k67-66-3 I 6 
42393 iBH40263AE ' 6 

_____ 
6 uglKg U -- 

- -____ - ___- -___--~-__--__I_ 

I 42593 - BH40294AE 10 10- CHLOROFORM 167-66-3 '----.- 

U 
- 

43193 lBH40308AE 6 6 FT ' CHLOROFORM 
43393 BH40331AE 9 9 FT CHLOROFORM 

43693 BH40342AE 6 _6i FT I CHLOROFORM 

- - -___I- -. - -.I ___-----_I __ - 

-_ - 1 43493 BH40323AE 10 1OFT CHLOROFORM 

~4.3~3--- .- 

.'a693 'BH40347AE 
,v --.-.-J 143783 ~ ~ 4 0 3 3 6 ~ ~  *9 9 =  C-mp-L= 167-66-3 5--- 5uglKg IU 

43793 l B H 4 0 s E  14 14 FT ICHLOROFORM 
6 FT 1 CHLOROFORM 43893 iBH400724E 

43893 BH40076AE 9 9 Fr ' C H L O R A ? ?  ~ --____. 67-66-3 _ _  6 
E83 BH40074AE ' 12 ' 13FT 'CHLOROFORM 

143893 BH40077AE 

* 44093 1 BH40350AE 

44393 BH40037AE , 10 1OFT ,CHLOROFORM 167-66-3 : 

A_- 
6 ug/Ks 'U -- 

- 

36 
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05093 BH00065AE 10 1OFT CHLOROMETHANE 814-87-3 13 13uglKg AU V 
05193 BH00068AE 6 4 '74-87-3 . 12 12ugn(g ;u V 
$05193 BHWO7OAE 10 1OFT CHLOROMETHANE 74-87-3 12 12uglKg rU V 

14 FT ICHLOROMETHANE '74-87-3 i 12 12 u m g  !U V 105199 BH00085AE 14- 
474-87-3 , 12 12uglKg lU V . ,05393 IBH00078AE 6 6 FT ICHLOROMET~ANE -- 

I05393 .BH00080AE - 8 9 Ff ICHLOROMNANE 74-87-3 . 12 12uglKg SU V 
40093 BH40171AE 10 10 FT ,CHLOROMETHANE 74-87-3 . 61 61 ug/Kg .U V 
'40293 BH40120AE 6 6 FT ,CHLOROMETHANE 74-87-3 rT- 12uglKg 'U V 
40293 'BH40120AE 6 6 FT CHLOROMETHANE 74-87-3 , 12 12uglKg ,U V 
40393 BH40125AE 6 6 FT CHLOROMETHANE 74-87-3 12 12 uglKg U V 

74-87-3 12 12ug/Kg U V-- 40393 BH40125A5--- 6 6 Ff CHLOROE!YNK-__- -  __ ____.___I__ - 
40793 BH40161AE 10 10- CHLOROMETHANE 74-87-3 12 12 uglKg U V 

9 1OFT CHLOROMETHANE 74-87-3 ~ 11, 11 u m g  L--- V 40993 ~H40205AE __ -______ __ --__ ~ _- 
40993 BH40208AE - 31 31 FT CHLOROMETHANE '74-87-3 12 12uglKg 'U V 
41193 BH40051AE 6 6FT  CHLOROMETHANE 74-87-3 11 11 uglKg U V 

341193 BH40053AE 10 10 Ff-CHLOROMETEE- ~ 13 13 uglKg U V 
41293 BH40198AE 6 6 FT CHLOROMETHANE 74-87-3 12 12uglKg :U V 
4q593 BH40216AE 7 8 Ff 1 CHLOROMETHANE 74-87-3 12 12 ug/Kg U V 

74-87-3 14 14 uglKg IU IV [CHLOROMETHANE _ _ _ _  __ __ __________-_~_.___-I__.-_____ 4'693 tBH40219AE ---___ __ _- 
41693 BH40221AE 10 10 FT 'CHLOROMETHANE 74-87-3 - 11 

17 17 FT ICHLOROMETHANE 74-87-3 12 12uglKg iU V 
10 10 FT lCHLOROMETHANE 12' 12UQK!3 IU V 74-87-3 .-__-- -- BH40066AE 

42093 ,BH40104AE 6 6 FT ICHLOROMETHANE 74-87-3 121 12uglKg iu :V I 
42193 5BH40437AE 6 6/FT !CHLOROMETHANE * 74-87-3 l i t  1liuglKg fU IV I 

12 12uglKg ;u 
74-87-3 10 10UgKg :u J 

12 12fuglKg IU J 
42293 BH40255AE 7' 8 FT 'CHLOROMETHANE - 

42393 BH40263AE 6 G I F T  [CHLOROMETHANE 10 1ougKg tu 'V  I 
142393 EH40265AE -< 10 10tFT ICHLOROMETHANE'-- 12 12ug/Kg !U  V 
I 42493 I BH40289AE 10 10 FT 'CHLOROMETHANE t 74-87-3 v I 12 12ugKg ,u 

I 10 1OFT CHLOROMETHANE 74-87-3 12 12uglKg tu ' V  ,42593 1 BH40294AE __. ____I___.___--I - ~ . ~ _ _ _  __ 
142993 'BH40142AE 9 l O l F f  !CHLOROMETHANE j 74-87-3 ' 13 13uglKg :U IV  
142993 BH40147AE 14 14IFf /CHLOROMETHANE - ,7447-3 12 12uglKg 1u IV 

6 61FT CHLOROMETHANE 74-87-3 10 10ugn<g ;u J V  -'E% ' BH40308AE ___.^_.^_.____I _-I-- 

-43393 BH40331AE 9 9 FT 'CHLOROMETHANE 74-87-3 12-- 12uglKg IU IV 
,43493 iBH40323AE 10 10 FT ICHLOROMETHANE '74-87-3 

- _ _ ~  ____-----__------- 
-- 

V -- 40893 BH40029AE 7 7 Ff CHLOROMETHANE 74-87-3 10 12uglKg ,U 

-- 
~ 

74-87-3 - -- -____ _I_- ____ 
-I___ 

6 Ff 6 
V 11 uglKg 'U 

---- 4i693 I BH40223AE 

V * 42193 BH4009OAE 10 101FT ICHLOROMETHANE '74-87-3 _-_____ 
i42293 iBH40257AE- 11 11IFT ,CHLOROMETHANE 

55." 37 

. .  





43993 zBH40360AE 16 171FT CIS1.3-DICHLOROPROPENE 10061-01-5 7 7 w g  ,u 'V  
44093 BH40350AE 6 6' FT CISl.3-DICHLOROPROPENE I 10061-01-5 6 6uglKg ,U V 
44093 14 15]FT ,CISl.J-DICHLOROPROPENE :10061-01-5 6 6 W g  !U V 
44393 BH40037AE 10 10 FT CIS1.3-DICHLOROPROPENE :10061-015 . 61 6uglKg :U V 
'44593 BH4ooo4AE 10 10,FT CIS1.3-DICHLOROPROPENE ;10061-01-5 * 5' 61uglKg !U V 
44593 BH40006AE I 14 141FT -CIS1.3-DICHLOROPROPENE 5 6uglKg 'U !V 

144893 BH40189AE 6 68FT .CIS-1.3-DICHLOROPROPENE !10061-01-5 6 6uglKg r- V 
44893 BH401924E 7 7 F T  'CIS1.3-DICHLOROPROPENE '10061-01-5 6 6uglKg U V 

'44893 BH40195AE 12 12 FT CIS-1,3-DICHLOROPROPENE __ 110061-01-5 ~ 6 6uglKg g ,V 
V- 

45893 BH40381AE ' 9 10 FT CIS1.3-DICHLOROPROPENE ~10061-01-5 __ 5 5 wlKg V 
46193 BH40387AE 8 8 FT tCIS1.3-DICHLOROPROPENE 10061 -01 -5 6 6uglKg U V 

.46593 , BH40704AE 6- 7 FT CIS-1.3-DICHLOROPROPENE . 1 0061-01-5 5 6 uglKg U V 
'46593 __  __ BH407124E -___ - - _  10 __ 10 FT CIS1.3-DICHLOROPROPENE 10061-01-5 5 6 ~ g ' K g i U - - ~  V 2 
46693 BH40719AE 6 6 FT CIS-1.3-DICHLOROPROPENE loO61-01-5 5 6uglKg U 'J 
46693 BH40727AE 14 15 FT CIS-1.3-DICHLOROPROPENE * 1 0061 -01-5 5 IV 
46793 BH40733AE 6 6 FT CIS-1.3-DICHLOROPROPENE 10061-01-5 ' 5 6uglKg V U 
46793 cBH40741AE 8 8 FT CIS-1.3-DICHLOROPROPENE ! 1oO61-01-5 5' 6 ~ g l K g  iU V 
46893 BH40747AE 6-- 6 FT CIS-1.3-DICHLOROPROPENE lGU61-01-5 5' 6UglKg IU V 

10 10 FT 5uglKg u IV--- 46803 ,BH40750AE _ 'CIS-1.3-DICHLOROPROPENE 1W61-01-5 5 
46893 8 BH40755AE 12 12 FT CIS1.3-DICHLOROPROPENE 10061-01-5 ' 51 
- 46993 BH40769AE 7 7[FT CIS-1.3-DICHLOROPROPENE ' 10061-01-5 5 6uglKg 'U V 

9 11IFT 'CIS-1.3-DICHLOROPROPENE 10061 -01 -5 6 6 UglKg !U V P2B8989 SEP1789BR0810 
P208989 lSEP1789BR1214 13 15'FT ICIS1.3-DICHLOROPROPENE ~10061-01-5 6 6ug/Kg 'U IV I 

lP208989 ,SEP1789BRl618 ' 171 19IFT :CISl.3-DICHLOROPROPENE IV 

_- -__ ________._______ 

,10061-01-5 
> -  

-- 
,44893 BH40194AE 16 16 FT ,CIS-1.3-DICHLOROPROPENE 10061-01-5 6 6uglKg ,U 

BV 6 uglKg 'U - 45693 , BH40373AE 9 9 FT CIS-1.3-DICHLOROPROPENE 10061 -01 -5 6 

U _________ ______- _ _ _ - ~  

6ugIKg U - 
____ __ ~ 

- 
,V 6 uglKg U 

- ~ 

I 



. .  

. .  

. .  
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43393 1BH40324AE 8 13 FT DI-N-BUNL P H T W T E  184-74-2 390 52 ug/Kg ,J  A 

46693 BH40728AE 9 15 FT DI-N-BUTYL PHTHALATE 184-74-2 330 390uglKg u V 

i84-74-2 I 330 350ugMg 'U  V 
-- 46993- BH40770AE 7 13 FT DI-N-BUTYL PHTHALATE '84-74-2 330, 390 uglKg .U V 

42193 ,117-84-0 I 410 41OugiKg V 
42193 BH40430AE 22 28 FT I DI-N-OCTYLPHTHAUTE 1117-844 - 400 400uglKg V 
42193 BH40433AE -' 28 31 1117-84-0 400 400uglKg u ,J 
42293 --2!EE!L-.- - I -__ 6 11 FT - __ Dl-N-OCNLPHTHALATE--~~ 8117-84-0 400-400ugiKg U J 
42293 BH40258AE 11 13 FT DI-N-OCTYLPHTHALATE 1117-84-0 400 400uglKg iu J 
42593 I BH40450AE 8 10 FT IDI-N-OCTYLPHTHALATE 117-844 I 380 380 ugiKg IU V 

117-84-0 390 390 UgKg :U J 
43393 BH40324AE 8 13 FT DI-N-OCTYLPHTHALATE .117-84-0 390 390 uglKg U V 

1es?- B!4!?2!!!-- - 9 15 FT 
_I DI-N-OCPILPHTHAUTE ___l_______-l.__ - 117-84-0 330 - - 3 9 o u g m  'V 

.46793 BH407424E 8 15 FT DI-N-OCMPHTHALATE- 11 7-84-0 330 390 UglKg .U V 
46893 BH40807AE 6 12 FT DI-N-OCTYLPHTHALATE :117-84-0 330 350 ug/Kg ,U ' V  

330' 390uglKg 'U av---- 

3301 390uglKg !U v -  

410 41OugiKg 'U v -  

46593 'BH40713AE _ _ _  11 16 FT 'DI-N-BUTYL PHTHALATE 184-74-2 

-- 46793 BH40742AE 8 15 FT DI-N-BUTYL P H T W T E  '84-74-2 1 

46893 BH40807AE ~ _____ 6 12 FT DI-N-BUTYL PHTHALATE 

-_ 42193 BH40086AE 10 16FT DI-N-OCMPHli-lALATE 117-84-0 

-I 

'U 
#U 

BH40091AE 16 22FT sDI-N-OCTYLPHTWTE __-__ 
FT DI-N-OCTYLPHTHALATE 

42593 BH40290AE 10 17 FT /DI-N-OCTYLPHTHAUTE 

A6593 BH40713AE 11 16 FT DI-N-OCTYLPHTHALATE 117-84-0 ' 

-___ 
IV 330 39OugKg 'U -- 

__________ 

146993 * - iBH4077OAE 
,:42!93 iBH40086AE 

__ 

5.5,s 42 



. .  

t 

!. .-, . . , -. .-. ,.. . ." 
. i4893 'BH4077OAE i 7: 13FT !ENDRIN 172-20-8 j 16 19ugKg !U iV 

'42193 :BH4008BAE -.! 10' 16:FT iENDRlNKETONE i53494-70.5 , 20 20ug/Kg IU 
'42193 :BH40091AE : 16' 22- :ENDRINKETOXii- i53494-70.5 i 2 0 - 2 0  UgKg iu :V 

. '42193 iBH40430AE , 22 28/FT ENDRINKETONE i53494-70-5 : 19 19uglKg !U iV 

42293 'BH40256AE i 6 11'FT .ENDRINKETONE i 53494-70-5 19' 19ug/Kg :u V 
:42293 iBH40258AE 1 11 131n  ;ENDRINKETONE r53494-70-5 . 19,  19uglKg iU V 
42593. ;BH40450AE i 8 . 10:FT IENDRIN KETONE 153494-70-5 -. 18 18ug/Kg IU .V 

19 19ug/Kg IU 
' a.43393 - BH40324AE 8 13FT iENDRlNKETONE I :53494-70-5 ._ 19 19uglKg :U .V 

!46593 :BH40713AE 1 I I@FT-.ENDRIN KETONE :53494-70-5 ' 16 19uglKg iU ,V 
:46693 IBH40728AE : 9 1 5 . R  ENDRINKETONE !5,3494-70-5 . 19ugIKg iu V 16 .____ 
846793 IBH40742AE : 8 15'- :ENDRINKETONE ;53494-70.5 j 16 19ugIKg IU V 

,46993 .BH4077OAE - 7 13IFT ;ENDRIN KETONE j53494-70-5 16 19uglKg .U iV 
:V 
;V L 6 UgMg :U a 

; V  

6 6 WKg 1U !V I 

!V  --. 

iV - :53494-70-5 19 19ug/Kg iu i42193 :BH40433AE------j 28 311FT .ENDRIN KETONE 

J :42593. : BH40290AE 10, 17iFT :ENDRIN KETONE !53494-70-5 I 

~ _ _ _ _ _  , 

' ' e 9 3  i BH40807AE___: 6_-_1Z!5 :ENDRIN KETONE .-.----~___-_____.I_.______ i53494-70-5 1 16 1 7 ' W M  2 ___._________' .V , 

6ug/Kg iU 

6,uglKg iU 

I O ,  1O.FT ;ETHYLBENZENE !10041-4 ; 6 
:100414 : 
:10041-4 ; 6 

. 105093 .BHOW65AE- 
6' FT ' ETHYLBEN?EE-- ___ . !I35193 ! B H ~ ! ? - - 1 . _ . . _ _  2- - 

105193 :BH00085AE ' ____-____. 14 14!FT ETHYLBENZENE . -- :100-41-4 j 6 6 uglKg !U IV 
io5393 :eMm78AE -: 6 ~ 6' Ff :10041-4 : .ETHYLBENZENE -___...-__--_._I___.._._ _..___ 
:05393 BH00080AE i 8 - 9FT iETHYLBENZENE :100-41-4 i 6 6uglKg iU 'V 
'40093 '. .BH40171AE i 10 10 FT IETHYLBENZENE -- '10041-4 - 30 30,uglKg IU !V 

6ug/Kg :U iV j 
::40393 iBH40125AE ! 6,  6:FT iETHYLBEWNE - :100-41-4 i 6 6 : M g  iU ]V I 
- 4 v - *  ;100-41-4 ! 6 61uglKg iU I!!?!- 1 
i40793 iBH40161AE 10 lOlFT iETHYLBEWNE !10041-4 : 6 6Iug/Kg iU iV I 
140893 IBH4M)29AE ! 7 7/FT !ETHYLBENZENE :100-41-4 I 5 Gug/Kg iU iV ! 
:40993 .BH40205AE , ,--9 1O:FT !ETHYLBENZENE 1100-41-4 I 6 . 6lug/Kg ;U iV I 

j41193 :BH40051AE 6 6:FT !ETHYLBENZENE ;I00414 i 5 5,ugIKg iu IV 
I 7'ug/Kg :U ' IV - ' !41193 lBH40053!?!L- _.___________ I 10 1O!FT IETHYLBENZENE_- i100-41-4 i 7 

'41293 IBH40198AE j 6 6\FT IETHYLBENZENE - 1100-41-4 ; 6 6iUglKg iU !V 

.e05193 IBH00070AE . 10, 10 FT :ETHYLBENZENE 

___________ 
'40293 iBH40120AE 6FT . 6. !ETHYLBENZENE !10041-4 1 6 
j40293 iBH40120AE : 6,  6:FT lETHYLBENZENE 110041-4 i 6 iV 6;ug/Kg iU 

:V 6.uglKg 1U ,40993 .BH40208AE i 31 31;FT iETHYLBEWNE !100-41-4 : 65 

,a I . , .  . 
. .  

43 



1 

46593 BH40712AE 10 10,FT ETHYLBENZENE l100-41-4 5 6 w N g  iU V 
46693 W40719AE _ _  _-___ - 2 L - X  _______ ETHYLBENZENE ___ ~00-41-4 / _ _ _ _ _ - -  5 6 w-u J 
46693 BH40727AE 14 15FT !ETHYLBENZENE '100-414 5 6 w K g  :U cv 

-I-- 46793 'BH40741AE _- . 8 8 Ff fETHYLBENZENE 1100-41-4 ; 56Ug/Kg?-------- V 
46893 BH40747AE 15 - 6 6 F f  ETHYLBENZENE '100-41-4 5 6uglKg U V 
46893 'BH40750AE 10 1OFf ETHYLBENZENE i100-41-4 5 
46893 BH40755AE 12 12 Ff ETHYLBENZENE 1100-41-4 5 6ugKg  U V 
46993 I BH40769AE 7 7 Ff ETHYLBENZENE ~100-41-4 5 6uglKg U V 
P208989 SEP1789BR0810 9---- 11 Ff ETHYLBENZENE 100-41-4 6- 6uglKg U V 
!?E9ESEP)789BR1214---.13-- - 2E-r -_--_ ' ETHYLBENZENE ____ '100-41-4 6 6 u g M  U V 
P208989 SEP1789BR1618 17 19FT ,ETHYLBENZENE 1100-41-4 6 6 W K g  U V 
P209 189 : SEP 1989BR08 10 8 10 Ff IETHYLBENZENE 100-41-4 5 5 u g m  IU V 
_- P209189 'SEP1989BR1214 , 12 -14 FT ;ETHYLBENZENE '100-41-4 - 6 - - 6 u g n < g i l l - -  V 
P209189 SEP1989BR1618 16 18 Ff IETHYLBENZENE ,100-41-4 __ 6 6 uglKg 'U V 

P209189 'SEP1989B-3_--12 - - --23-E-LETHYL~ENElE ,100-41-4 , - ___ 6 uglKg IU V 
P209489 SEP2289BR0810 8 1OFf ETHYLBENZENE 100-41-4 __ 6 6 uglKg ,U V 

V 6uglKg ;U 46793 >BH40733AE ' 6 6 FT tETHYLBENZENE '100-414 5 

V 5uglKg u 

- - 
V 6 ~ g l K g  4U P2W189 SEP1989BR2021 20 21 FT IETHYLBENZENE :100-41-4 6 

V 
V 
V 
V 
V 

6uglKg U 
6uglKg U 
6 uglKg U 
6 uglKg ' U  

690 690 uglKg 'U 

18 FT (ETHYLBENZENE '10041-4 6 P209489 SEP2289BR1618 
cP209489 SEP2289BR2022 ' 20 22Ff ETHYLBENZENE 100-41-4 6 
LP209889 SEP2689BRO8lF .-2--m- ETHYLBENZENE .100-41-4 6 
P209889 SEP2689BR1214 12 13FT ETHYLBENZENE 100-41-4 6 

,P210189 SEP3089BR0810-- 9 9 FT ETHYLBENZENE 

16 - 

1 W l - 4  -- 
P210189 SEP3089BR1214 13 14IFT ,ETHYLBENZENE 1100-41-4 610 61OuglKg !U V 
'P210189 SEP3089BR1618 ' 17 19FT ETHYLBENZENE 1100-41-4 1 690 690 ugMg iU V 

,P210189 SEP3089BR2426 25 27lFT INYLBENZENE !100-41-4 740, 740 ugMg IU V 
P210289 iSEP3189BR0810 ' 8 1OFT 'ETHYLBENZENE j100-41-4 6 6uglKg !U V 

P210289 1SEP3189BR1618 I 16 18 FT ETHYLBENZENE 100-41-4 I 6 6uglKg IU V 
42193 /BH40086AE 10 16 FT l F L U O M H E N E  ' 206-44-0 410 410uglKg !U * V  

42'193 lBH40430AE ' 22 28 FT iFLUORANTHENE ; 206-44-0 400 400~g lKg  iU V 
42193 IBH40433AE 28- 20644-0 31'FT iFLUORANTHENE 400 4wuglKg iu IV 

' -- m 9 3  1 B~40256%! __ 6 __ ____ l l l F T  [FLUORANTHENE ' 206-M-9-L- 400 400uglKg ;u J 
42293 'BH40258AE 7 11 13 Ff 1FLUORANTHENE 120644-0 400 m1uglKg :u IV 
642593 1BH40450AE __ 8 1OFT IFLUORANTHENE 120644-0 I 380 380,uglKg u V 

v -  ' .,P210189 iSEP3089BR2022 21 23FT- !ETHYLBENZENE :100-41-4 , 690 690 uglKg iU 

V 6 uglKg :U P210289 JSEP3189BR1214 . 12 1 4 1 ~ ~  !ETHYLBENZENE !100-41-4 6 

V 206- I_ - 410 41OugKg U 42193 IBH40091AE 16 22 FT I FLUORANTHENE - 

'42193 IBH40086AE 

44 



i46893 IBH40807AE 1 6:  12iFT iHEXACHLOROEUTADIENE 
146993 IBH4077OAE i 7 13IFT iHEXACHLOROBUTADIENE 

: r42193 1 ~ ~ 4 0 0 8 ~ ~ ~  r i o  1 6 : ~ ~  !HWACHLOROCYCLOPENTADIENE 
'42193 I E W l A E  i 16: Z~FT ~HEXACHLOROCYCLOPENTADIENE 
41193 IW4043ME I a: 2 8 1 ~ ~  IHEXACHLOROCYUOPENTADIENE 
42193 p ~ 4 w 3 3 ~ ~  i 281 o i i ~ ~  IHEXACHLOROCYCLOPENTADIENE 

s 5\:: *. . 

87.884 I 3301 35quglKg IU iV  
87-68-3 33Oi 390;- !U iV I 

77474 I 4101 410.uglKg iU IV i 
77474 j 4101 4lO;I@@ ]U iV 
77474 4001 400;- IU . I V  I i 
77474 4001 oooiueA(e IU :v -I 

45 

42293 IBHoo256AE i 6j i i /m :HEXACHLOROCYCLOPENTADIENE 177474 400! .400luglKg IU iJ i 
142293 #w256AE l l j  131- IHEXACHLOROCYCLOPENTADIENE 177474 
4 2 5 9 3 -  81 101m IHEXACHLOROCYCLOPENTADIENE 77474 

400; 400;ugKg iu !V 
3801 3801ugmQ u (V 

- 4 q  
q393 

BH4MBoAE 101 17jFT [HEXACHLOROCYCLOPEIENE 77474 3sol =!- - u  J ~~ - 1  
1v BH4032UE 81 13!FT ! H E X A C H L O R ~ ~ P E ~ ~ ~ E N E ~ ~ ~ ~ 7 ~ ~ ~  390:--- 39orglKe u 

/*93 IBH40713AE I 111 161- !HEXACHLOROCYCLOPENlENE 77474 I mi a/- 
* 146693 IBH40728E ! D! 151FT IHEXACHLOROCYCLOPENTADIENE 77474 33q 3solu!@Q 

;46793 ( W 7 4 2 A E  I . el 1 5 1 1 ~  JHEXACHLOROCYCLOPENTADIENE 77474 I 33oj 39olrg/Kg 

u IV I 

u !V 
U IV 

@893 1EH40807AE I 81 1 2 1 ~ ~  IHEXACHLOROCYCLOPENTADIENE 77474 1 33oj =/I@@ 
imnw 71 i 3 1 n  IHEXACHLOROCYCLOPEIENE 177-474 I =1r9ll<e 

'42193 (BH40088AE ! 101 16IFT /HEXACHLOROWE (67-72-1 I 41@ 4lOjrglKg 
42193 IBH40091AE I 161 ZIFT IHWACHLOROETHANE 67-72-1 I 4101 4101- 
42193 BH(o43aAE PI 28/FT IHEXACHLOROETHANE 87-72-1 4ooi ai- 
42493 281 31!FT IHEXACHLOROETHANE 67-72-1 100; 4OOjugKg 

. .  : 4 m  1- 8'. lOlFT IHEXACHLOROETHANE 87-72-1 380; 380,qKg 

:. 42293 w 2 5 6 A E  61 11IFT IHEXACHLOROETHANE 67-72-1 4001 4001 
" ,42293. wa256AE 111 131FT IHEXACHLORO€IMANE 67-72-1 400;' 400lZ 

u iv 
u IV 
U ;V I 
U JV J 
U IV 1 
U IV 
U ;J 
u /v 

! 
u /v I 



. 

,42593 iBH40290AE 10 17FT HEXACHLOROETHANE !67-72-1 390 390ugKg iU J 
43393 'BH40324AE 8 13FT lHEXACHLOROETHANE 167-72-1 390 390,ugKg U V 
146593 BH40713AE 1 11 16FT 'HEXACHLOROETHANE 167-72-1 1 330 390ugKg iu V I 
'46693 BH40728AE 9 15- HEXACHLOROETHANE 167-72-1 330 390ugKg !U V 
46793 BH407424E 8 15FT lHEXACHLOROETHANE '67-72-1 330 390ugKg 'U V 
-- 46893 '5H40807AE 6 _____I__-- 12FT HEXACHLOROETHANE 67-72-1 330 35OugKg-lU IV -2 
46993 BH4077OAE 7 13FT HEXACHLOROETHANE '67-72-1 , 330 390 ug/Kg IU IV 
42193 :BH40086AE 10 16 FT INDENO(1.2,3-CD)PYRENE 193-39-5 410 410ug/Kg 1U V 
42193 lBH40091AE 16 22 FT INDENO(l.2.3-CD)PYRENE I 193-39-5 4101 4lOi~g/Kg !U V 
____ 42193 BH40430AE 22 28 FT INDENO(l.2.3-CD)PvRENE t 193-39-5 400 4 0 0 u g w U  V 
42193 BH40433AE 28 31 FT  INDEN-O(l.2.3-CD)PYRENE 2193-39-5 ' 400 4OOuglKg U V 
3 ~ 9 ~ ~ 0 2 5 W . E  6 11 FT---fiDENO(l.2.3-CD)PYRENE 193-39-5 400 ~ ~ O o u S ~ ~ ~ ~ . ' u ~ . ~ ~ ~  J 
42293 BH40258AE 11 13 FT INDENO(l,2.3-CD)PYRENE __ 193-39-5 400 400ugKg 'U J 
142593 BH40450AE 8 10 FT ,INDENO(l,2.3-CD)PYRENE 193-39-5 380 380uglKg 1U V 

43393 ,BH40324AE - 8 13 INDENO(l.2.3-CD)PYRENE 6 193-39-5 390 390ugEg-U V 

46693 BH40728AE 15 Ff-INDENO(1.2.3-CD)PYRENE i193-39-5 - , 330 9 390 uglKg tu __ V 
,46793 BH40742AE 8 - 15 FT INDENO(1.2.3-CDC)RENE ,193-39-5 330 390 uglKg IU V 
'46893 BH40807AE 8 6 12 FT INDENO(1.2.3-CD)PYRENE ; 193-39-5 330 350 ug/Kg 'U V 
.46993 BH40770AE 7 13 FT INDENO(1.2.3-CD)PYRENE 1193-39-5 330 390 UglKg 8U 'V  
42193 I BH40086AE 10 16FT ISOPHORONE I 78-59-1 410 41OugMg ,U IV 
42193 BH40091AE 16 22FT 'ISOPHORONE ! 78-59-1 410 41OUgMg U V I 

42193 , BH40430AE 22 28FT ISOPHORONE ------__II--- 78-59-1 I_ 4Oo1 4oougMg u ,V 
142193 jBH40433AE 28 311FT ISOPHORONE 178-59-1 ' 400, 4oougMg u V I 

42293 BH40256AE 6 11 FT ISOPHORONE 178-59-1 400 dM)lugMg iU J 
~42293 BH40258AE 13FT -1SOPHORONE i78-59-1 i 400, 11 4M)'UgKg iU __  V 
,42593 BH40450AE ' 8 1OFT ISOPHORONE ,78-59-1 380 380 ugMg .U V 
'42593 BH4029OAE 10 17FT IISOPHORONE r78-59-1 I 390 390 ugMg IU J 
1-93 I BH40324AE 8 13FT ISOPHORONE 78-59-1 390 390ugMg ;U V I 

146593 IBH40713AE 11 16FT ISOPHORONE 178-59-1 330, 390 ug/Kg iU V I 

46693 I BH40728AE 9 15FT bISOPHORONE 78-59-1 330 390ugMg U 'V I 

-._-_I- -__I---- ___- - ~ 

42593 BH40290AE 1 17 FT ilNDENO(l.2.3-CD)PYRENE 193-39-5 390 390uglKg U I J  

46593 'BH40713AE 11 16 FT INDENO(1.2.3-CD)PYRENE I 193-39-5 330 390 ugMg 'U 

1 0  - __-- - 
-- 

_____ 

__-.___I_.- -- 
I 

--j__- 

46993 BH4077OAE 
42193 BH40086AE 

42293 BH40256AE 6 11 FT !METHOXYCHLOR ! 72-43-5 97 971ug/Kg /u !V  
42293 IBH40258AE 11 13 FT ,METHOXYCHLOR - 172-43-5 c 971 97lugMg !U ' V  I 

142593 I BH40450AE 8 -- 10- iMETHOXYCHL&R : 72-43-5 921 921ugMg jU 1v 
142593 BH40290AE I 10, 17FT IMETHOXYCHLOR 172-43-5 I 93 931ugMg ,U .J 
143393 BH40324AE 1 8 13FT IMETHOXYCHLOR 172-43-5 ' 94' 94,ug/Kg IU IV  I 
46593 'BH40713AE , 11 161- IMETHOXYCHLOR i72-43-5 , 80 1V 
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_ .  

.. 

. .  . 

. .  

. .  

. _.. 

. 42293 BH40255AE I 7 8 FT METHYLENE CHLORIDE :75092 : 5 S u a a  :LI I 

.. . . - . -. . . , - . . - .- 143693 ,BH40317AE ! 13 ____ 13'FT 'METHYLENE CHLORIDE 175-09-2 j 6 6ugMg !U :V 
..'!43793 BH40336AE- --I --.9 " - . S F L M - E E - . - .  175-09-2 i ~ 5- 5ugMg iu ___- !V 

43793 I BH40339AE 14 14 FT METHYLENE CHLORIDE :75-09-2 1, iin/Kn : I 

. .  . .- . . . . ._ -. . . .- - .. "y'..y ," 

i43893 iBH40076e i 9. 9!FT I METHYLENE CHLORIDE :75-09-* 6!  6 UglKg iJ !A 
143893 - i BH40074AE 12 13 FT IMETHYLENE-CCORIDE :75-09-2 ' 5 10 uglKg-: v 
i43893 IBH40077AE . 15  1SFT IMETHYLENE CHLORIDE 375-09-9 : '11 '11 iinlKn : I 1  \I , - , . - - - - . -. -J..,J :" . - - . - - .. - - ~ ~~ - -- 
43993 ;BH40360AE-- , 16. 17'FT i M E T E E t S  CHLORIDE 7. 5ugiKg iJ  !A 

' 

& i75-09-2 
.,44093 IBH40350AE : 6' 6 FT !METHYLENE CHLORIDE i75-09-2 : 6' 19uglKg t V 
.44093 !BH40352AE . 14 15 FT !METHYLENE CHLORIDE ;75-09-2 ' ' 6  12 uo/Ko :V r.-= .- - ~ ~. - 

- ,44393 ._ IBH40037AE ' 10 10,- !METHYLENE CHLORIDE ----, i75-09-2 ' GI----.- 4 uglKg ;J A 
, t44593 'BH40004AE i 10, 10IFT IMETHYLENECHLORIDE ,7549-2 j 5 7,ugiUg :u :J 
. 144593 .BH40006AE I 141 14!FT lMETHYLENECHLORlDE i75-09-2 5: 7tuglKg iU IJ 

!-*-92 iBH40189AE ? 61 G I F T  !METHYLENE CHLORIDE i75-09-2 6. 3 uglKg iJ !A I 
,\I . !44893 !BH40192AE i 7, 7;FT 'METHYLENECHL6RTE- !75-09.9 , fi! 9 iinlKn i - - _ -  - -- - - - - - - - _ _  - " "Y ..a I (. 

44893 BH40195A& 12 121FT IMETHYLENE CHLORIDE 175-09-2 j 6 2 U g M  ,J 'A I 
-3 'BH40194AE ____--___ __ i75-09-2 6 4 ug/Kg IJ A 

_.---- 
16 16 FT 'METHYLENE CHLORIDE 

45693 I BH40373AE 9' 9 FT METHYLENE CHLORIDE 175-09-2 9 fi 9 mlKn I A - -_I .= - 
'45893 BH40381AE 9 1 O ' F T  METHYLENE CHLORIDF '75-llQ.7 r; 94 8mMn \ I  - -- "J...J 0.- -- - : . -, . . . . . .- . . . . .- -. . .. - - ...~ - . . . - . . - 

175-09-2 j 61 5 uglKg-: J 'A i i48193 iBH40387AE !METHYLENE CHLORIDE 

146593 IBH40712AE ; lo! 1OFT ,METHYLENE CHLORIDE ! 75-09-2 : SI .v 

j 8- 8im . 
'BH40704AE : 6: 7iFT iMETHYLENECHLORlDE !75-09-2 I s i  6:ugKg ,U :V ! 

I "yJ.'\y ." ." .... - . . . . .- . . . . . - _ . . . . - - 
:466Q3 !BH40727AE 14j 15!FT METHYLENE CHLORIDE i75-09-2 ! 5; 6 uglKg IU ' V  

' !46793 iBH40733AE . 61 6'FT :METHYLENE CHLORIDE [75-09-2 j 5; 6ugMg iU IV 
.46793 1BH40741AE ! 8: 8:FT 'METHYLENE CHLORIDE : 7 m 2  : 5 R'iinlKn i l l  ' V  
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..:. 

i4q93 lBH4w30AE I 22 28 FT 'P-BROMODIPHENYLNER 
i42493 IBWOWAE ! 28 31 FT 1 ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

I :  

10145-3 400, 4Oqug/Kg lU <V I 
101-55-3 400' 4001Ug/Kg :u -V  1 

! 

. .  

142293 IBH40256AE ' 6 1l'FT 'P-BROMODIPHENYLETHER 101-55-3 
142293 IBH4M58AE 1 11 13FT *P-BROMODIPHENYLETHER ]101-55-3 

4001 ~ l U w 3  lU iJ I 

4001 4oouglKg ]U IV I 

I . .  .. . ' . 

42193 (BH4043QAE 22 28lFT (PENTACHLOROPHENOL 87886 ' pool 2OooIuglKg 
42193 /BH40433AE 28, 311- IPENTACHLOROPHENOL 87886 pool m/uen<e 
42293 10- 6; 11IFT !PENTAUUOROFWENOL 87886 pool zoOoluen<e 

u IV 1 
u !V 
u IJ I 

42293 IBC140258AE I ll! 13IFT PENTAUUORoPnENOL 
4%3 18H4w50AE I 81 1OIFT PENTAUUOROWENOL 

~BH40290AE I 101 17iFT PENTACHLOROPHENOL 
'43393 1- I 8' 13lFT PENTA-OPHENOL 
. 'm W 7 1 3 A E  i 111 161FT P E N T A O U O R ~ ~ ~ ~ L  
'46@3 w 7 2 6 A E  i 8, 16iFT PENTAOUOROPnENOL 
'487g Wi40742AE I S; 151FT :PENTAUUOROMENOL 

BH40801AE 6: 121FT IPENTAWLOROPHENOL 408€3 I 

87886 pooi 2@JOluen<e.U !V I 
87-866 ieooJ imiuen<e (u IV I 
87886 le00 U IJ I 

87-866 U ;V i 
87886 im! 1e00juen<e u jv 
87-66-6 ISOoi 18oolcgn<B U !V 
87-866 , lml lsooluen<e U IV 
87886 1 1 W  1700lugKg U (V  

~ 4 6 ~ 3  wnw I 71 13)FT /PENTAUUOROPHENOL 187886 1 1 m :  le00luen<e u iV I 



42193 EH40091AE 16 22FT 1PHENANTHRENE '85-01-8 410 410ug/Kg :U V 
400 400ugiKg tu V 85-01-8 ---- 142193- ~ H W A E  _- ____ __.____ 

142193 EH40433AE 28 31 FT PHENANTHRENE 85-01-8 4001 400ug/Kg iU  V 
,.42293 EH40256AE ' 6 11 FT .PHENANTHRENE 85-01-8 400 400ugiKg IU *J  

85-01-8 4001 400ugKg tu V 
8 42593 I EH40450AE 8-- 10 FT PHENANTHRENE 85-01-8 : 380 380ugKg u V 
142593 iEH40290AE , 10 17FT 'PHENANTHRENE 85-01-8 390 390uglKg .U J 
,43393 IEH40324AE 8 13FT $PHENANTHRENE 85-01-8 390 390ugiKg U V 
146593 EH40713AE 11 16FT 'PHENANTHRENE 85-01-8 330 390uglKg U V 
I46693 I EH40728AE 9 - 15FT IPHENANTHRENE 8501-8 330 390uglKg U V 

1-93 I EH40807AE 6 12FT 'PHENANTHRENE '85-01-8 330 3 5 0 u g a U  V 
13 FT 'PHENANTHRENE 85-01-8 330 390ugiKg 'U V 7 -- 

I EH40086AE 10 16 F T L P H E N O L  ioa95-2 410 41ougm u V 1E1!3-_ 
- ~ - - -  410 41OuglKg U 42193 EH40091AE 16 22FT ,PHENOL i 0895-2 

400 400ugiKg , u  v -  
' 108-95-2 400 400UgiKg iU 'v- 

42293 ,EH40256AE 6 1ljFT PHENOL 108-95-2 1 400 400ug/Kg 'U IJ 
42293 EH40258AE 11 13FT PHENOL 108-95-2 400 4wugiug IU V 

8 1OFT 'PHENOL 10895-2 380 380 ugKg iU  V 
42593 EH40290AE > 10 17lFT PHENOL 108-95-2 390, 390ugiKg 1U J 
43393 EH40324AE 8, 13FT !PHENOL 108-95-2 390, 390ugiKg IU V 

,46593 EH40713AE 11 - 16FT 'PHENOL $ 1  08-952 330 390 uglKg-,U V 

22 28FT PHENANTHRENE 

___-________ 42293 EH40258AE 111 13FT PHENANTHRENE 

-___--______________ 
_ _  

330 390uglKg U v -  ,46793 'BH%5?!L- __ ,-_._ 2 -_E.FI--IPHENANTHRENE--- ------I-- 65-01 -8 -I-_-- 

146993 I EH4077OAE 

- 
V 

'108-95-2 ' - 42193 EH40430AE 22 28FT PHENOL 
'42193 EH40433AE 28 31 IR  >PHENOL _______ 

--- __.-- ___ 142593 I BH40450AE 

142293 I BH40256AE 61 11 FT 3PYRENE :129-00-0 400 400 ug/Kg ,U IJ 
42293 'EH40258AE 11 13'FT PYRENE 129-00-0 I 400' 400 WlKg !U IV 

'42593 IEH40450AE 8 1OFT fPYRENE '129-00-0 j 380 380 uglKg ,U IV 

143393 IBH40324AE - 8 13FT 7PYRENE :129-00-0 I 3901 390 ug/Kg 'U iv 
465a IEH40713AE 11 16FT IPYRENE '129-00-0 < 3301 390,ugiKg :U iV 
46693 I EH40728AE 9 15FT 'PYRENE 1 129-00-0 330, 390uglKg 1U !V 
46793 \EH4074W 8 15FT 'PYRENE 1129-00-0 330' 390iuglKg ,U 'V 

E 5 E -  lEH4OrnAE-> 17IR _EYEE-.-.- '129-00-0 3901------.-.---.-.-~ 390 uglKg iU 1J 

- 
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- - 
; 100-42-5 6 6 w & 7  Iu :V '.;44893 IBH40192AE : 7 ,zr iBH40195AE : 12. 12FT :STYRENE :100-42-5 : 6: 6uglKg iU !V 

, . W 9 3  gBH40194AE ; 16 16FT 'STYRENE : 100-42-5 6 6uglKg iU !V 
46693 IBH40373AE : 9 9 . n  :3_E!?F- :-__ 1100-42-5 -: 6uglKg lU :V 6- --.I-.__ iz%ii- iBH40381AE i 9 10,FT ;STYRENE j100-42-5 i 5i SiuglKg !U !V  

-46193 iBH40387AE I 8 8'FT !STYRENE ilO0-42-5 j 6 6uglKg :u iV 

' V  - 
:16593 IBH40712AE 10 1 O : F T  ISTYRENE :100-42-5 ! 5 6uglKg iu IV  
:.a693 iBH40719AE ! 6 6FT ;STYRENE t100-42-5 , 5. 
146693 IBH40727AE - i 14 15FT .STYRENE- ;100-42-5 ' 5 6 u g w ! L . - - . - - - -  :v 
146793 ' IBH40733AE ! 6 . 6,FT (STYRENE :100-42-5 ' 5' 6uglKg iU 'V 

.!46793 iBH40741AE i 8 8 FT 'STYRENE '100-42-5 . 5: 6 uglKg lU ;V 

i46893 lBH4075OAE ;, 10 1OFT )STYRENE ___- 1100-42-5 1 5. 5:uglKg :U !V 
- 5' 6uglKg !U ;v 

i06993-;BH40769AE i 7 - _ S T Y R E N E  - z100-42-5 I 5 6uglKg !U !V 
IP208989 iSEP1789BR0810 ! 9 11'FT {STYRENE 1100-42-5 ,,,: 6,  6 uglKg 1U IV  
P208989 iSEP1789BRl214,13:- 15 FT :STYRENE :100-42-5 i 6i 6ugKg lU !V  

, *P208989 iSEP1789BR1618 j 17 19- jSVRENE i100-42-5 6'-.--- 6uglKg IU iv 
:P209189 :SEP1989BR0810 I 8,  10- STYRENE !100-42-5 j 5! 5ug/Kg r - - j v  
le09189 iSEP1989BR1214 i '121 14,FT 'STYRENE . 1100-42-5 6i 6 ~ g k 1  IU IV 

6,uglKg iU iV 6!  I__-- 

'100-42-5 ; 6 6uglKg rU iV 
!V 

..------____ --.--.~I..-.-._-_-___-__-__ __ 7.- 'STYRENE 
... 

846593 IBH40704AE I 7 l m  !STYRENE 1100-42-5 ; 5 6:uglKg iU 

6ugKg !U 

6 

iJ . ' 

: 100-42-5 . - 5' 6,uglKg !U iV i 

1100-42-5 ! 

."____ 6' FT ,STYRENE __ ___ . i46893IBH40747AE ! 6  __.__ 

146893 !BH40755AE 12FT !STYRENE i 12 

1100-42-5 < .P209189 lSEPl989~R1618 j 16 18FT :STYRENE 
lP209189 ISEP1989BR2021 i 20: 21,FT .STYRENE 
lP209189 iSEP1989BR2223 1 22. 23FT 'STYRENE i100-42-5 i 

-- - 
6 6;ugKg iU 

kP209489 rSEPZ89BR0810 j 8 1 O . n  {STYRENE ii00-42-5 j 61 6;ugKg !U iV 

-. . 

. .  



41693 IBH40219AE 6 6FT ,TCE 79-01-6 9 7 7uglKg 16 V 
,BH40UlAE , 10 1OFT TCE t79-01-6 6 6 u g W  IU V 1 

';79016 6 6uglKg U 'V 
,41693 ________-- -- 

i 41993 I BH40066AE 10 10- TCE j79-01-6 ! 6 6UglKg ;U V 
42093- BH40104AE - - 6 6FT TCE .79-01-6 6 6uglKg 'U V 
142193 ,BH40437AE 6 6FT TCE j79-01-6 ' 5 5uglKg tu V 
42193 IBH40090AE 10 1OFT TCE 79-01-6 6 6 UgKg - U V 

J 42293 8 BH40255AE -___- 7 2 - !Z - - iTCE :79-01-6 5 
6 UgKg 'U J 

42393 BH40263AE 6 6 FT L-TLE 79-01-6 5 5ug/Kg IU V 
42393 BH40265AE 10 - 1OFT TCE . - 79-016 3L-..-.---.-.-___--- 6 6 uglKg 'U V 
42493 BH40289AE 10 1OFT TLE ,79-016 6 6 uglKg U ,V 

142593 BH40mAE 10 1OFT TCE 179-01-6 6 6 W K g  V U 
l5!!!3- BH40142qE- I 9 -. _.l!-FT TCE_ ---- ---- -_ -------.-.-----.---_z 79-01 -6 ._ 7 uglKg 'U V __.- 
142993 BH40147AE 14 14'FT TCE ,79-01-6 6 6 uglKg U V 
43193 BH40308AE 6 6FT TCE 79-01 -6 5- 5 uglKg U V 

79-01-6 6 6 ug/Kg V 
43493 BH40323AE I 10 10 FT ITCE :79-01-6 6 6uglKg ,U V 

' 9 IOFT TCE '79-01-6 5 5 U g ' K g L  V i43693--BH40344? ___-_______________ __ 
143793 IBH40336AE 9 9FT TCE 8 79-01 -6 5 5 , W Q  u 'V 

' 43793 BH40339AE 14 14FT TCE $79-01-6 6 6ug/Kg U - IV 
-'43893 'BH40072AE I 6 6FT ITCE 179-016 i 6 6ugIKg tU :V I 

'43893- lBH40076AE ' 9 9FT ,TCE 179-01-6 , 6 6 ug/Kg IU ,V 
43893 BH40074AE 12 131FT TCE j79-01-6 , 51 5 uglKg '-U V 

143893 BH40077AE 15 15'FT ,TCE 179-01-6 1 311 31 uglKg U IV I 
143993 BH403WAE 16 l7lFT TCE 179-01-6 ' 7 7 uglKg iU 'V 
44093 BH4035OAE 6 6iFT TCE 6 6 uglKg !U V 

144093 IBH40352AE ' 14 15'FT 'TCE 179-01-6 6 6 ugKg IU IV 
44393 BH40037AE I 10 l O l F T  ITCE 179-01-6 6 6uglKg !U V 

44593 BH40006AE 3 14 14FT TCE i79-01-6 51 6iug/K~ IU IV 
t M 9 3  BH40189AE 6 6FT 'TCE 179-016 6 6 uglKg .U ,V 
44893 BH401924E 7 7IFT TCE i79-01-6 6 6 u g W  iU - IV 
44893 BH40195AE 12 12FT ITCE 179-01-6 6' 6 uglKg iU V 
44693 BH40194AE ' 1c.--- 16FT ITCE 179-01-6 ' 6 61ug/Kg 'U V 

x&93 .BH40381AE i 9 1OFT 'TCE 79-01-6 5 5 uglKg !U (V 
,46193 le'-140387~ 8 8FT TCE '79-01-6 i 6 6ug/Kg iU IV 
166593 BH40704AE 6 , 7,FT TCE 179-016 5 61uglKg iU IV 
,46593 BH40712AE 10, 1OFT 1TCE 179-01-6 5 61uglKg (U V 

. a 6 9 3  iBW719AE 6 G I F T  ITCE !79-01-6 i 5 61ug/Kg IU J 

.I46693 iBaI40727AE , 14 15FT ITCE 179-01-6 5 V 

,41693 BH40223AE 17 1 7 i L T C E  

--_I 

5uglKg u ~- ______ 
r79-01-6 6- 42293 'BH40257AE 11 11 FT TCE 

___^_I______ _ _  

__ ~- 43393 BH40331AE . 9 9FT ,TCE 

43693 BH40342AE 6 6FT iTCE 179-01-6 I 

!43693 BH40347AE 13, 13FT TCE 179-01-6 6 6iug/Kg iU 

5 5ug/Kg u v--.-.- ~- 
_I 

--____- V -- 
_I_________________ 

. ___I_____^__._-_____------_-___ _I 

-- 179-01-6 - ~ - _ I _ .  

IV - '44593 BH40004AE 10 1OFT ITCE i79-01-6 - 5--- 6'uglKg U 

_ _ ~ ^ _ _  

IV - 9 9FT [TCE 179-01-6 ; 6 6' ug/Kg : U i 45603 , BH40373AE 

146793 BW733AE : 6 6 F f  'TCE 

. .  
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. '. 

40393 'BH40125AE 6 6 FT TETRACHLOROETHENE 127-184 6 3 uglKg-l J A 
40793 iBH40161AE 5 -- 10 1OFT ,TETRACmOETHENE 127-184 6 -  6 Ug/Kg 6U IV 

40993' BH40208AE 31 - 31 FT TETRACHLOROETHENE . 6- V 
a993  BH40205AE ____-__ ~- 

127-184 -__------I_____ 

6 6 FT TETRACHLOROETHENE '127-184 5 2ugiKg .J A 
41193 BH40053AE __-_ 10 10 FT TETRACHLOROETHENE 127-18-4 7-  4 uglKg J A 
41293 IBH40198AE L-6------ 6 F T  TETRACHLOROETHENE - '127-184 ~ 6 6uglKg aU -__ V 
41593 ,BH40216AE 7 8 FT - TETRACHLOROETHENE '127-18-4 6 6 UgW .U V 
141693 ,BH40219AE - 6 6 FT TETRACHLOROETHENE ' 127-1 84 7 7 uglKg U V 
:416???- _- J!!22!L--:---E - -lo" -- T . ! L o R o E T E N . E  
,41693 'BH40223AE I 17 17 FT 'TETRACHLOROETHENE ' 127-1 84 6 6 uglKg iU V 
141993 1BH40066AE ; 10 10 FT TETRACHLOROETHENE '127-184 6 6ugiKg U V 
5L!?E.-- lBH40104AE -L 6 ____---- 6 FT TETRACHLOROETHENE 1127-184 ' 6 _ _  6 u g / K g _ u - - -  V 
- 42t93 IBH40437AE I 6 6 FT TETRACHLOROETHENE 1127-184 5 5ugiKg tu V 

142293 BH40257AE : 11: 11IFT TETRACHLOROETHENE 1127-184 , 6 6 u s m  " u J 
442393 1BH40263AE t 6 6 FT TETRACHLOROETHENE '127-184 5 5 uglKg iU V 
'42993 IBH40265AE 1 10 1 O F T  TETRACHLOROETHENE i127-184 61 5 WQ iJ A 
z 2 z 3  IBH40289AE i 10, 10 FT ITETRACHLOROETHENE :127-184 ' 6 6 ugMg IU V 
142593 'BH40294AE t 10 1OFT ITETRACHLOROETHENE 1127-184 6 6ugiKg :U V 
I- IBH40142AE I 9 1OFT ITETRACHLOROETHENE ' 1127-184 I- _______ 7 7 w w l  IU V 
,42993 - jBH40147Ar ' 14 14FT TETRACHLOROETHENE - 6 6ugiKg V 1 
143395-.- 'BH40331AE .-...-'--.9 9 FT _- T E T R A C H L O K O W E ~  - ----.__-___________ '127-184 __ 6 __ 6ugiKg U V I 

5 6 ugKg 'U v -  
6 uglKg U -~ '40893 BH40029AE 7 7 FT TETRACHLOROETHENE '127-184 - 

V 9 10 FT TETRACHLOROETHENE 127-184 6 
6 uglKg U 

141193 BH4005lAE 

-. 
1127-184 ____ -______- 6 ___  6 UgIKg - -__ IU bV 

V 

J 

6ugiKg U 42393 'BH40090AE i 10 1OFT TETRACHLOROETHENE 1127-184 6 
142293 IBH40255AE 7 8 FT ITETFCHLOROETHENE 127-184 5-- 5 uglKg *U -___-------.I_-- 

1127-184 8 

:127-184 I 5 5 w M g  'U IV  I -- 431$3 'BH40308AE 1 6 6 FT TETRACHLOROETHENE 

t43493 , BH40323AE 101 1O'FT TETRACHLOROETHENE 
-- 

5127-184 6 6ugiKg U !V 
143693 IBH40342AE ! 6, 6FT ITETRACHLOROETHENE f127-184 5 5 ugMg 'U 'V 
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V 43493 'BH40323AE _, 10 1OFT TRANS-1.3-DICHLOROPf?OPENE '10061-02-6 ' 6 6 UgKg N 
43693 BH40342AE 6 6 FT TRANS1.3-DICHLOROPROPENE ~1006102-6 1 5 5 ug/Kg IU IV 
43693 BH40344AE 9 10 FT TRANS1,SDICHLOROPROPENE '10061-02-6 I 5 5 ugKg IU 'V 
43693 , BH40347AE 13 13 FT TRANSl.3-DICHLOROPROPENE ,10061-02-6 6 ugKg jU V 6 
43793 'BH40336AE 9 9 FT TRANS-1.3-DICHLOROPROPENE 10061-02-6 5 5lug/Kg! u V 
43793 ,BH4033- 14 14lFT TRANS1.3-DICHLOROPROPENE 10061-02-6 j 6 6 uglKg U 'V  
043893 'BH40072AE 6 6 FT TRANS-1.3-DICHLORO~O~ENE__II0061-02-6 ' 6 6ugMg :U V 

43893 BH40074AE 12 13 FT ~TRANSl,3-DlCHLOROPRO~E'lE 10061-02-6 I 5 5 ugMg 'U  V 
'43893 ~BH40077AE-- TRANS1,3-DICHLOROPROPENE 15 15 FT t10061-02-6 31 UgKg 31 *U V 
143993 I BH40360AE 16 173FT TRANS1,3-DICHLOROPROPENE 110061-02-6 I 7 7 UgMg IU V 
I44093 BH40350AE 6 6 FT TRANS-1.3-DICHLOROPROPENE '10061-02-6 6 6ugMg :U V 
44093 BH40353E 14 15 FT 'TRANS-1.3-DICi?LOROPROPENE 10061-02-6 6 uglKg 6 iU V 
44393 BH40037AE 10 10 FT TRANS-1.3-DICHLOROPR~ENE- '10061-02-6 ' 6 6 uglKg 'U V 
14593 BH40004AE 10 10 FT TRANS1.3-DICHLOROPROPENE 10061-02-6 5 6 uglKg IU V 
44593 BH40006AE ' 14- 14 FT TRANS1.3-DICHLOROPROPENE >10061-02-6 51 6 U W g  IU V- 
44893 BH40189AE ~ 6 6FT TRANSl.3-DICHLOROPROPENE '10061-02-6 f 6 6ugMg 1U 'V  
44893 BH401924E 7 7,FT TRANSl.3-DICHLOROPROPENE '10061-02-6 1 6 6 u g W  IU iv 

44893 BH40194AE 16-- 16 FT TRANS1,fDICHLOROPROPENE ,10061-02-6 i 6- 6ugMg IU V 
1456'93 'BH40373AE 9 9 FT TRANS-1.3-DICHLOROPROPENE '10061-02-6 i 6 6 uglKg iU V 
45893 1BH40381AE . 9 10 FT TRANS-1.3-DICHLOROPROPENE ~10061-02-6 . 5 5ug/Kg iu V 

146193 IBH40387AE ' 8 8FT I % ! A N S - ~ , ~ - D I C H L O R ~ P ~ O ~  110061426 I 6 -  6ugMg 'U IV 
I 46593 1 BH40704AE 6 7 FT ITRANS-1.3-DICHLOROPROPENE 110061-02-6 5 6ugIKg IU 'V 
p6593 IBH40712AE 10 10 FT ITRANS1.3-DICHLOROYROPENE j10061-02-6 { 5 
146693 IBH40719AE 6 61FT ,TRANS-l.3-DICHLOROPROPENE 110061-02-6 5- 6 uglKg rU J 
146593 IEH40727AE T 14------ 15 Ff ,TRANS1.3-DICHLOROPROPENE ~10061-02-6 5 6ugKg tu iV 

146793 BH40741AE 8 8 FT 'TRANS1.3-DICHLOROPROPENE '10061-02-6 I 5 6iugMg TU V 
'46893 IBH40747AE 6 6'FT #TRANS-1.3-DICHLOROPROPENE '10061-02-6 ' 51 6iugMg iU IV 
146893 BH40750AE L O . - - -  10 FT TRANS-1.3-DICHLOROPROPENE 10061-02-6 51 5 , u g m  IU 
46893 , BH40755AE 12 12 Ff TRANS1.3-DICHLOROPROPENE 10061-02-6 5 6ugKg tU V 
46983 BH40769AE 7 7 FT TRANSl.3-DICHLOROPROPENE ~10061-02-6 5 6 ug1Kg-t U V 

9 11 Ff TRANS1.3-DICHLOROPROPENE !10061-02-6 - 6 6 UglKg VL- V 
5208989 ISEP1789BR1214 13 15 FT TRANS1.3-DICHLOROPROPENE ?10061-02-6 4 6 6 uglKg 'U V 
lP208989 ISEP1789BR1618 ___ 17 19 FT TRANS-1.3-DICHLOROPROPENE 110061-02-6 6 6iUgKg iU V 

P209189 'SEP1989BR1214 12 14IFf 'TRANS1.3-DICHLOROPROPENE i10061-02-6 1 61 6ug/Kg U 'V  1 
'P209189 SEP1989BR1618 I 16 18IFT ITRANS1.3-DICHLOROPROPENE '10061-02-6 i 61 61ugKg IU 1V 
iP209189 SEP1989BRZ021 20 211FT TRANS1.3-DICHLOROPROPENE '10061-02-6 I 61 GIug/Kg /U 'V  
P209189 SEP1989BR2223 22 23'FT TRANS-1.3-DICHLOROPROPENE ~10061-02-6 I 6 6lug/Kg iU IV 

1p209489 'SEP228SBR0810 1 8 10- TRANS1.3-DICHLOROPROPENE !10061-02-6 6 61uglKg IU V I 

lP209489 ,SEP2289BR1618 I-- 16 18 FT TRANSl.3-DICHLOROPROPENE 110061-02-6 1 6: Gug/Kg IU IV 
tP209489 lSEP2289BRZ022 < 20 22 FT TRANSl.3-DICHLOROPROPENE !10061-02-6 6 6 U g W  I U  ,V 
lq209889 ISEP2689BR0810 8 10 FT TRANSl,3-DICHLOROPROPENE !10061-02-6 ' 6, GUgn<g IU V I 

:px)9889 ISEP2689BR1214 12 13 FT TRANS1.3-DICHLOROPROPENE 110061-02-6 I 61 6 W g  :U 'V  

--- 

_________-__. - 

V 6 UgMg :U 1-93 BH40076AE 9 9 FT ITRANS-1.3-DICHLOROPROPENE '10061-02-6 6 

~ ______- 

V 6 uglKg 1U 12 12FT TRANS-1,SDICHLOROPROPENE 110061-02-6 i 6 
~ _I-_-_ 

44893 BH40195AE ___ ---- -I -- - - 

V 6 uglKg 1U 

5 6 uglKg U 'V- 146793 I BH40733AE 6 6 FT 1TRANS-1,3-DICHLOROPROPENE *10061-02-6 ! 

'V  

m = 9  ,sEp-EE!-_. - __. __ - - 

5 5 UgKg '-U !V!!---; p p 9  iSEP1989BRO810 * 8 10 ~---J-RANS1.3-DICHLOROPROPENE ;10061-02-6 I 
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41593 'BH40216AE 7 8 FT VINYL ACETATE ;lo8054 i 12 12ugKg u V 
:V 41693 'BH40219AE ' 6 6 FT VINYLACETATE 14 14ugiKg SU :lo8054 I 

41693 BH40221AE 
'41693 ~BH40223AE 

-_____ 
- ____ ____ 

42093 BH40104AE 6 6 FT VINYL ACETATE ! lo8056 i 12 12ugiKg 'U V 
42193 BH40437AE 6 6 FT VINYL ACETATE ! 10805-4 11- 11ugiUg :u V 

12ugKg tu V 12 -I_------ ~ __- 42193 BH40090AE VINYL ACETATE ;108-05-4 1 - - ___ ____lo .lo_" I________ 

J 1 o u g m  'U - 42293 BH40255AE I______.._____ 
42293 BH40257AE - 11 11'FT $VINYL ACETATE 12 12ugKg u J 
42393 ,BH40263AE 6 6 FT VINYL ACETATE 108054 10 1 o u g m  lJ V 
42393 BH40265AE 10 1OFT VINYLACETATE . lo8054 . 12- 12 ugKg !U 
42493 I BH40289AE 10 1 0 L V l N Y L  ACETATE ' 10805-4-, 12 12ugKg ,u  8V 
42593 'BH40294AE 10 10 FT VINYLACETATE I 108-05-4 12 ---.JL!!E%.~K V 
42993 'BH40142AE I 9 10 FT VINYLACETATE I 106-05-4 13 13ug/Kg 'U V 
42993 BH40147AE . 14 14 FT VINYLACETATE ' 108054 12 12 ugKg u V 
43193 BH40308AE 6 6 FT VINYL ACETATE 10 10 ugKg u av 
43393 BH40331AE ' 9, 9 L  VINYL ACETATE .108-054 < - 121 12ugKg u 'V 
43493 BH40323AE 10 A F T  VINYLACETATE I 108-05-4 11 11 ug/Kg 'U V 

11 USKS V 11 - I 43693 BH40342AE _ _  I 6 6 FT VINYL ACETATE i10805-4 ' I 

43693 ~BH40344AE 9 1OFT 'VINYLACETATE 1108-054 _ ,  11, 11,uglKg 'U IV 
43693 1 BH40347AE 13 13FT VINYLACETATE ' 108-05-4 12 12ugKg ,u V I 

A__ 43793 BH40336AE ~ I-_.I_ ~ I---- 9 9 F T  VINYL ACETATE ' - 10805-4 111 l l ' u g l K g - - l  IV 
'43793 BH40339AE : 14' 14FT VINYLACETATE 108-05-4 12' 12ugiKg !U IV 
143893 BH40072AE I 6 6FT  VINYLACETATE :108-05-4 I 11; 11 ugKg !U IV ~ 

L it?! 'wwJo76AE i - 2  9 FT VINYL ACETATE i 108-05-4 11, 11,ugKg tu :V 
143893 BH40074AE * 12 13/FT IVINYLACETATE ,108-05-4 I 11' 11 ugKg IU IV 
'43893 'BH40077AE , 15 1SFT 'VINYLACETATE :108-05-4 1 61, 61 UgKg 'U IV 
143999 , BH40360AE 16 17FT ,VINYLACETATE IlO805-4 ' __ 13' 13ugKg ,U V 
44093 BH40350AE 6 6 FT !VINYL ACETATE 11o8054 I 11; 11 ugKg !U IV 
44093 'BH40352AE ! 14 15FT ;VINYLACETATE :108-05-4 - 12, 12uglKg iu [V  

144393 1BH40037AE 10 1OFT iVlNYLACETATE _ _  I 108-05-4 * 13 13ugKg 1U IV I 

;a593 IBH40004AE I 10 1OFT VINYLACETATE- j 108-05-4 101 11 UgKg IU IV 
44593 BH40006AE i lf 14,FT lVlNYLACETATE '108-05-4 I 10 13ugKg iU IV 

?.!.!5%2H40189AE -___ 6 6,FT _- __ .______ iVlNYLACETATE __ - il08-05-4 I 11, 1 l l u W g  'U IV 
44893 'BH40192AE 7 7 FT  IVlNYL ACETATE 1108-05-4 I 13 13 UgKg U V 

-44893 tBH40195AE 12 12 FT ,VINYLACETATE 1108-05-4 : 11 l l lug/Kg !U V 
44893 BH40194AE I 16 16FT VINYLACETATE '108-05-4 ' 121 

..i45693 BH40373AE , 9 9 FT iVlNYLACETATE 1108-05-4 j 121 12ugKg ;u IV 
iBH40381AE ; 9 1OFT [VINYLACETATE i108-054 11' 12IJg'Kg IU 'V 

46193 iBH40387AE l--8 8FT IVlNYLACETfE - 1108-05-4 ' 121 12ugKg 'U iV I 
146593 !BH40704AE ' 6- 7 FT IVINYLACETATE il08-054 ! 10 11 UgKg !U iV 1 

146593 4BH40712AE 1 10: lOlFT IVINYLACETATE ~108-054 i 10 12lUgKg IU IV 
,46693 BH40719AE ' 6 61FT lVlNYLACETATE [108-05-4 : 10, 111Ug/Kg IU iJ , 

7 8 FT ,VINYL ACETATE r108-05-4 : 10 

- !lo8054 _- 
___ ___ -____-. __ ~ 

V 

-- 
~ -_I--_ -I--. __- 

'1lJ8-05-4 i-.- -__. ___ 

~ 

--- 

-- 
IV 12'ugKg ;u ---- 

. .  
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!@93 1BH40195AE i- 12 12/FT IVINYLCHLORIDE i7501-4 I 11 Il,~ml 
144893 ~BH401WAE [ 16, 16FT 1VlNYLCHLORlDE 175014 i 121 12lugKg 

.I45693 IBH40373AE I 9' 9'FT IVINYLCHLORIDE l7501-4 I 12: 12luen<e 

'48193 I BH40387AE I 8; 8IFT IVINYLCHLORIDE 175014 i 12! rauen<e 

,485a3. IBH40712AE 10; I O ' F T  iVlNYL CHLORIDE ;7501-4 101 12luen<e 
46693 1BH40719AE i 6! GIFT WINYLCnLORlDE 175014 i 101 I l lUg lKg 
-46893 IBn40727AE I I+ 15/FT IVINYLCHLORIDE I75014 I 1 01 13- 
48783 IBn40733AE 6' 61FT IVINYL CHLORIDE 175014 f lo! 1yl&yq 
MSS 1BH40741AE I 81 8jFF [VINYLCHLORIDE 175014 I 1Q 12luglKg 
48893 IBH40747AE I 61 61F-r p/lNYLCHLORlDE '75014 1 lo] IlIuglKg 
-93 I B W T ~ ~ A E  i IO; ioIm IVINYLC~LOR~DE 75014 101 lllUan<e 
48893 IBH40755AE I 121 121F-r !VINYLCHLORIDE 75014 1q 12luen<e 
46993 lBH40789AE 7! 7JFT IVINYLCHLMUDE 75014 I M  lluen<e 
,pZOasSQ ISEPl78QBR0810 i 9! 11'FT IVINYLCnLMUDE 75014 I 121 12;uen<e 

"35893 ~BH40381AE 91 10,FT IVINYL CHLORIDE 17501-4 i 111 lliuen<e 

45563 1BH40704AE 1 6i 7IFT !VINYLCHLORIDE 17501-4 I' 10' llluen<e 

IJ IV 
u ;V 
u IV 
u jV 
u jv I 

u iv I 

u IV I 
u jJ ~ 

U IV 
IV 

J 
U I 

u IV I 

U /V I 
U (V I 
u ]V I 
U JV I 
u jv 

pzoBsS9 ISEP178QBR1214 I 13! 15FT lWNYLCHLORlDE 

PZOQl89 /SEPis89BRO81o I 81 IOFT lVlNYLCHLORlDE 
pzoB989 ISEP1789BRl618 1 171 l9F-r lVINYLCHLORlM 

*p209189 (SEP1889BR1214 I 14 14FT ~WNYLCHLORIDE 
p208189 lSEPlsS9BRl818 1 16' 18 FT [VINYL CHLORlDE 
P209189 ISEP1089BR2021 i 20' 21 FT IvlNYLCHLORlM 

IV - 75014 i 12; 12uglKg iU 
75014 1 13 12luglKg 1 U iv 

IV 75014 1 Ill 1luglKg u 
76014 I 14 12 uen<e U \v 
75014 I 14 12 UQQ U jV 
75014 1 14 12- u IV 

J 
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846793 lBH40733AE ' 6 6 FT XYLENES (TOTAL) j 1330-20-7 5 6uglKg U V 
46793 BH40741AE 8 FT XYLENES (TOTAL) 1330-20-7 5 6 UgW :U V 
46893 BH40747AE 6 6FT XYLENES(T0TAL) ,1330-20-7 I 5 6 uglKg ;U , V  
46893 4BH40750AE 10 1 O F T  ,XYLENES(TOTAL) 11330-20-7 5 5 uglKg IU 'V  
46893 BH40755AE _I_ 12 12FT XYLENES(T0TAL) 1330-20-7 5, 6 W K g  tu IV 
46993 I BH40769AE 7 7 FT .XYLENES (TOTAL) '1330-20-7 5 6 ~ 3 6 3  ,U V 

I P208989 SEP1789BR0810 9 11 FT XYLENES(T0TAL) 1330-20-7 6 6'uglKg 'U V 
P208989 ,SEP1789BR1214 I 13 15 FT XYLENES (TOTAL) 1330-20-7 6 6uglKg U V 

4 P208989 ' SEPl789BR1618 17 19 FT XYLENES (TOTAL) ' 1330-20-7 6 6 U W S  U V 

P209189 SEP1989BR1214 12 14FT XYLENES(T0TAL) 1330-20-7 6 6uglKg- U V 

P209189 ' SEP1989BR2021 20 21 FT XYLENES(T0TAL) 1330-20-7 I- 6 6 u g l K g  U V 
P209189 SEP1989BR2223 22 23 Fr XYLENES (TOTAL) 11330-20-7 ! 6 6 uglKg U V 

P209489 iSEP2289BR1618 16 18 FT XYLENES(T0TAL) ,1330-20-7 6 6 uglKg U V 

6- 6 ~ g l K g  (U "-- 
P209889 I SEP2689BR0810 8 1OFT XYLENESflOTAL) - 1330-20-7 6 6 U g W  !U V 

P209889 12 2 XYLENES(T0TAL) ,1330-20-7 i 6 -------A- 6uglKg U 
P210189 ISEP3089BR0810 , 9 9 FT XYLENES (TOTAL) I 1330-20-7 690 690 UgMg U V 
R210189 SEP3089BR1214 13 14 FT XYLENES (TOTAL) 1330-20-7 610 610uglKg ;U V 
P210189 I SEP3089BR 16 18 17 19FT XYLENESVOTAL) ,1330-20-7 690 690 uglKg IU ' V  
P210189 aSEP3089BR2022 I 21 23 FT XYLENES (TOTAL) 1330-20-7 I 690: 690 uglKg ;U V 
1p210189 ,SEP3089BR2426 , 25 27 FT ,XYLENES (TOTAL) 11330-20-7 I 740 740 ug/Kg {U  iv 
1 P210289 ' SEP3189BR0810 8 1 O F T  XYLENES(T0TAL) i1330-20-7 61 6 ug/Kg IU IV 
'P210289 'SEP3189BR1214 - -_ 12 14FT XYLENES(TCTX 11330-20-7 I 6 61uglKg--!U ,V 
iP210289 SEP3189BR1618 16 18FT XYLENES(T0TAL) j 1330-20-7 ' 6 6'uglKg GU V 

- - - I 8 

' 

V 

V 

-- P209189 ,SEP1989BR0810 8 1 O F T  XYLENES(T0TAL) 1330-20-7 5- 5 uglKg U 

6 uglKg ,U P209189 SEP1989BR1618 16 18FT XYLENES(T0TAL) 1330-20-7 6 

____.__I__ ___ ______~-I___________ 

V 6 uglKg U P209489 SEP2289BR0810 8 1OFT XYLENESVOTAL) 1330-20-7 6 

Px)9489 I SEP2289BR2022 20 22 FT XYLENES (TOTAL) 1330-20-7 ' 

SEP2689BR1214 

~ 

. .  

. _  . ,.  .. . .  
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. .  
. .  . ' .  ,.. 
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.. . 
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LAB 
LOCATION D E m  DEPTH UNIT DETECTION RESULT ' VALIDATION 
, CODE SAMPLENUMBER START END CODE Analyre CASNO LIMIT RESULT UNITS QUAUFIER QUALIFIER 



LOCATION DEPTH DEPTH UNIT 
CODE SAMPLENUMBER START END CODE Analyte CAS NO 

LAB 
DETECTION RESULT VAUDATION 

LIMIT . RESULT UNITS OUALlFlER OUALlFlER 



LOCATION DEPTH DEPTH UNIT 
CODE WPLENUMBER START END CODE Analyte 

, . .  42393 .. . . . . . . . . . . . . . . . .  BH4026.4AE . . . .  . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . .  
._- ...... ~ ........... 6 ....... 8 Ff cEs!!4Y:J??..1.I~,-_ 
42583 ......... BH'????!!E . . . .  10 1 7 7 , .  CES!UM-137,. . ,. . 

6 11 Fr CES~UM-137 _,.̂ . V 
43393. . . .  .BH493?4AE . . . .  .8 V ......... . . . . . . . . . . . . . . . . . .  CES!!?:? 37. . . . . .  P?l."PC!g.. .. !.. . . . . . . . . . . . . . . . . . .  .4??3." .BH4???5AE ........ ... _.I 0.13 ..... "- 0.002.pCVg U V 

44093 BH??35!9E ., . 10.7.. CES!UM:1.3!.. . . . . . .  !0!??97-3.. . . . .  0.0??2 .. ,0:0177 PC'/S . u, .. , , , . . . .  
40993 ' ' ' BH40415AE 20 10045-97-3 , 0.077 0.002 pcvg u V .........- --.. .... I .4 ......... I .. .-.--?9 ." CE2vM-137 ----.---.-I-.I--- _-- ...... --_I_ -..- . .ll.l.-l.___.__ 

:4??93, . . . . . .  .BH!OA-? 665.. . . . . . . . . . .  .31 . . .  ..35- F T  CESIUM-1 ........................................................................ 37 0:07? .............. !to!? .Pci'g . -9, .............................. 
:!.%.--*.-._.I., ' BH40424AE .... ._.- 6 8 *'"' CESIUM-137 ,10045-97-3 , 0.11: 0.003 pCVg .U V 

4?!..93 ............ ; .?~?!!30AE ........ 
421 93 ' BH40432AE 6 1O.R .CESIUM-137 0.099. 0.003pcilg 'U V 

:4?!93 ....... ....... !"!???!E. ................. ?!, ........ . .? F.. .... .CES!":!?!. . .  Q?? .............. -.o Pcug, .. ..:u.. ................................... 
0.13 O ~ E ? ~ C ~ ~ ~ U  _.________I____I._. j BH40445AE ______I_ 8 __l^l_-_-.____-__ 

????3 ............... ?H'?o45?AE.. ................. ? . . . . . .  10 FT ..... .CES!U~I137 ................. .:!9045??:3 .................. P..'?; .......... !:!'. PC%! ..... 

CESIUM-137 ' 1004597-3 0.13 0.003 pCVg 'U :V 
i-%?L ,_-.-I-_.- __I --.11_- ~" 

............................................... ..........I . . . . . . . . .  .s ..... ! O F !  ......................................................... i ....................................................................................................................................... 
L $ ? L ! F - E  . 10 , 1XFT ........ . I-X---..--I..II.II... CESIUM-137 '1004597-3 0.12' 0.003pcilg IU ' V  
,46593 :BH40711AE 9 11 R :CESIUM-137 1004597-3 0.0119pcilg IU .V  ............................................................................................................................................................... !:!?eo? ,...... ..... T ............................................... i.. ................... 
:46593 ~BH40713AE 11 16iFT .CESIUM-137 11004597-3 ; 0.03719: -0.00126-pC2g-, iV 

i46693 ........ . 3 . 4 0 ? 2 < A r : -  ....... 7. ......... !'.E ........... CES!UM-!.??. .............. .i. .'?"$?7:3 ..... ! ............. !,03! 17; ........ 0:00598!.pcilg...Iu .................................... 
M 6 9 3  iBH40728AE j 9 15FT ,CESIUM-137 ' i10045-97-3 -.- - 0.0255; -0.0378.eg iU  !V 
is!???- ......... : : ..................................... BH40740AE 1.. .......... 6 __  8:FT 'CESIUM-137 :1004597-3 j 0.027 0.006574ipcilg iU ;V 

146893 ................................................................................................................................................................................................... iBH40754AE ' 12 l2lFT :CESIUM-137 ;1004597-3 i L... .............. 0.028 .......... .-o.!.!89:pc!g ...... .iv ..................... IV ; ........................ ../ 

i46993 iBH40768AE ,_ 6 7:FT .CESIUM-137 11004597-3 0.03014i -0.0285ipCig iU  :V 

................................................................ ... ......................................... ............................... 

!P208889 ...................... jSEP1689BR1016 10. 15:FT !CESIUM-137 i1004597-3 j 0.1; . 0,pcig iu 
!P208989 iSEP1789BR0915 ! 9: 15iFT iCESIUM-137 i10045-97-3 : 0.11 o p c u u  ! 
~P?p908?.. 2EP! ssssq!?! 6.. i. 1.2" 1' E! ..;. CES!UM-!.?. ! 1004597-3 0.1 1 0.pcilg >. IU .i. 
'P209089 iSEP1889BR1824 j 18: 2 4 i R  !CESIUM-137 i10045-97-3 . 0.11 O'pCilg iu 

431 ...I.-_..._ 93 I.I- BH40309AE I.-._ .................................. l3 ...-.._..........-..I ..... i. ,002.PC~9.-. E"_. ............................. 

. . __.l_._l__...._ ........ _".____ ......... 
A 

: 10045-97-3 ,V  

22 V 

, V  
- V  
V 

............ -. .- .. ____ _--l--_---l__l- I_ . 
. .  28 ,= . ..:CES!!.M:!37 .............. !?0?.???:3 ............... O.OP4:. ............. ..o:!?%!,, :A! ................................ 

--------.---." .. ."__..I-.....-.-..-1"-_ .-I.- __- -----., l." _̂_,I_ --.-., ~ . .  ,_,I.,,.,. "- ll̂ .̂ , 

10 R .CESIUM-137 :42493 .--I 

.................................... 
--_._ 6 8 R CESIUM-137 ' 1004597-3 0.12. O.O03'pCi/g I BH40521AE 

,43693 I BH40522AE 

....... .----_l_--__ll ______.,I -._- "-".IIX.-l"l, I ..... 

-1 

:V 

-____--I_-. ~ -.__---..-._.-._I-._-_ ~ I___- 

....................................................................................................................................................................................................................................... 
iV 146793 iBH40742AE j 8 15FT : C E S I U M - l 3 L -  

46893 iBH40748AE : 7. 9,FT CESIUM-137 :V 
:V i46893 IBH40749AE j 9 1 1 . R  :CESIUM-137 - __ 

.__I__ 
....................................... ................................................................................................................... ............................. 

- - - . -~ - - .  -0.00225.pcilg IU --.-_ 

1 - 1 - 1 , -  

............................................................................... ........ ...... ............................................... :46993 iBH4077OAE CESIUM-137 
/47093 IBH40776AE ;- 7; 9:FT ;CESIUM-137 

jP207589 iSEP0389BR1521 15, 21 ! FT j CESIUM-1 37 

7. .!Si,?. i.  
-__ 

R07589 ISEP0389BR0915 , 9 15iFT -CESIUM-137 

............................. _i ........................................... *. .. .. ......... ......., .................. ....................................................................................... --- 
...... .... ......... .......... ...... ............................................................................................................ ...................................... .......................... 

------.- _ _ _ - ~  --.- l__l-_-.__-- 

u\B 
RESULT VALIDATION 

CASNO U M r l  ' RESULT UNITS OUAUFIER OUALlFlER 
DETECTION 



. 

! Soils Greater Than 6 Feet - Radionuclides 
I I I I 1 

LOCATION ' DEPTH DEPTH UNIT 
CAS NO CODE SAMPLENUMBER START END CODE Analyte UMIT I RESULT IUNITSIWALIFIERI OUALIFIER I 

.......... 91: ...... :... 0 pci /g . !?. . . . . . . . . . . . . . . . . .  
0.1 ' opci/g , u 

-- 0.1 ....... 0 P C k .  u. ...... _"_ ...... 
0.1 opcvg u 

. . . . . . .  .P. ' ............. .I, PC!9 - I! ..-I--..-. ....... .. 
0.1 OoCi/a U 

. I  

........ .!:! :. . 0 pf.9. . U. _._ , 

0.1 opci/g u 



LOCATION DEPTH DEPTH UNIT 
CODE SAMPLENUMBER START END CODE Aoa!yre CASNO 

P210_189 _ _  .SEP_3W9BRO915 ..... ^_ I_ . 9 .-.,15.=....,. GROSS.ALP_HA ..... .-:.????!??.-- . . .  15 ..... 28 P g  . . . . . . . . . . . . . . . .  
P210189 SEP3089Bdl521 15 ,?I FT ,,GRO,SSALPHA 12587-46-1 . . . .  15 . . . .  35 pcilg 

P2"O'". . :sE!2?!?F?!?? __.". 21 ... ....... .'?5?.?-46:' ........ . . .  . ? 5 .  .... .... 25 ?C!S .- ... ......... " ............ 
Pi10289 SEP31898R0713 7 13FT 12587-46-1 17 30 pCVg 

LAB 
' RESULT VALIDATION 

UMIT RESULT UNITS OUALIFIER OUAUFIER 
DETECTION 



LOCATION DEPTH DEPTH UNIT 

~ ~~ -~ . . . . . . . . .  . . .  

..s_p!5?7 S???@?08Q!! 
SP1587 SP158710DH 

LAB 
D ~ E C T I O N  RESULT VALIDATION 

. . . . .  
31 

. 28 
-I 

CODE SAMFENUMBER START END Coo€ A e P ?  CASNO LIMIT 

$1 B 

RESULT UNITS CUALIFIER QUALIFIER 



LOCATION DEPTH DEFT4 UNIT 
COO€ F P L E N U M B E R  START END CODE Analyle CASNO 

LAB 
DETECTION RESULT VAUDATlON 

UMlT RESULT UNITS C?U&FlER OUALIFIER 



LOCATION DEPM DEPM UNIT 
CODE SAMPLENUMBER START END CODE Analyre 

.~ 
. . . .  419!? . .  B!Y?!0!5AE .. . . . . . .  6 .- ..... 12 FT .... PcuT.?!!!uM-'39!?44 ... lo-:?:! . ._ ?.PO5 - ..'.!?5.PC'g-. J __ A . .  

42193 EH?O086AE ... ...'"... 16 ". . .  PLUT0N!UM:?39/2?q I. !0_112 .............. ..P..O!?. ..... !:007 PC% J . . . . . . . . . . . . . . .  
V 0.004 . . .  0.14pcvg 8 ,  43093 . ,BH40073AE , , 6 , 11 ". PLUTONIUM-239/240 . .10-1,2-8 
v 

42193 BH40091AE 16 22 FT PLUTONIUM-239/240 10-12-8 0.002 0.002 pCVg J V 

LAB ' 

DETECTION . RESULT VALIDATION 
CASNO LIMIT RESULT UNITS WALlFlER OUALlFlER 



LOCATION DEPTH DEPTH UNIT DETECTION 
CODE SAMPLENUMBER START END CODE Amlyre CASNO UMIT 

LAB 
RESULT VAUDATION 

RESULT UNITS WAUFIER OUALIFIER 



LOCATION DEPTH DEPTH UNIT 
CODE SAMP!.ENUMBER STAAT END CODE AFly-te 

. -  . . .  . .  . .  
A .. . ... . .. ...... . ............ 0:42 . . .  1.1 pcvg . . . . . . . .  4?% _.?!!?!C%!! _. ._ 6 ._ 8 - FT RADIUM-226 - .-.... 1.5502:l?3:3 

. . . . .  0.26 0.9 pci ig v - ' .  . ?25?3. B"0299AE.. . . . . . .  '9 . . .  ..17 ? . . .  RAD!UM-226 . .  !398???3-3.. . . .  . . . .  
.?2 !93 . ~...i!?!?!??.?!!! __ -I .... . 6  ._._.-.!.! .F .. .RAD!VMi??6.. . __ _. .. - 13982-63-3 .- . 2 : 4 5  .......... ..!.E .PC.'/S.- . - ............. V ._ .. .. .. . . . . . . . .  
43393 BH40324AE 8 13- RADIUM-226 13982-63-3 0.45 0.84 pCi/g V 

LAB 
DETECTION RESULT VALIDATION 

CAS NO LIMIT RESULT UNITS OUALlFlEA OUALlFlER 

0.6? PCQ .. . V 43E3 .:_B.t1???35PE . . .  " 6 - J.? 7.. .. -RAD!u":".-. ........... !.39?82?3-3 .......... 0,34 -. ....... 
40993 , BH40415AE 20 29 Ff RADIUM-226 13982-63-3 0.21 0.63 pCVg V '  
.?:!?.?--" BH40!?6AE. ........... .. 0.21 0.193 ?cyg v 3' ......... 35 .?. ..... ......... ..!.3.9!??:6-.?3... ..................... . . . . . . . . . . .  
41593 BH40424AE 6 E F T  13982-63-3 0.34 0.53 DCVa V . -  

- 13982-63-3 0184 P g .  V ....... !H404?!?AE-.. ........ 2' .... -2-Ff __ ... RPP'UMr226. .- ... .- ... - 0.3~. . . . . .  . . . . . . . .  . . . . . . .  
....... 'BH404,32AE ..... 6 ,,, ,, 10" RADIUM-226 '3???-63:3.. . . . .  0.31 0.37 pCug J . ,  , V 

...... ..................... 28 31 FT-.:,'..~.',kA.DlUM-226 1398?-63-3-. ...... ...0.32 0.8s pcvg V 
42493 BH40445AE 8 lOFT RADIUM-226 13982-63-3 0.33 0.66 pCilg V 

. .  . . . . . .  . . . .  ........ ...... ... ._ ...... ............. 42193 BH40433AE 

42593 BH40450AE 8 lOFT RADIUM-226 13982-63-3 0 32 G 64 DCda V 







LOCATION 
LAB 

DEPTH DEPTH UNIT DETECTION RESULT VALIDATION 
CODE SAMPLENUMBER START END CODE Analyte CASNO LIMIT RESULT UNITS QUAUFIER OUALlFlER 



LOCATION DEPTH DEPTH UNIT DETECTION 
CODE SAMPLENUM8F START END CODE A"a1vre CASNO UMlT RESULT UNIT'S 

. I  . . .  ~~ ~~ 

N .... ... .. ...... . . .  SP1087 ...... SP'O8_?~4.!??. . . .  - .... 24 -. 26 .E.- TP!T!U.M ._ '_ ?028-!17:.e - " 5 9 . P g  :. . ... .- .... 
sp.i.3.E7 .. .Spl'3a7.0gDH . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  

9 10028-1 7-8 N '  . '  ' . .- ................. ..... ....... .... .. ...... . ..................... .,__ ....... -. .. .-!?:SS.PC.!!g .... 5 ...... 
SP1387. .SP138711DH '12 , 14 FT TRITIUM 1002a-1?-8 0.58 pcilg 5 ... N 

?S,l?-S.-  N'. . '  SP158Z -_ .sP_l58!PSoH 8.. ...... '9 FT-.. . "11 ?:??.?53 ... '- .-., .... 
. . . . . . . . . . . . .  . . . .  . . .  ?8:?7:! ............................ 0.6 PCQ . ' . . . . . . . . .  SP1.587 SP1587104H ?O 12 ? 

..._.._I_.........I._. .. _I _.,_ .. ..... . ._.. . . -- I.r-. .. ... :..--I 0:6'Pc!g..- c .I-__ . SPi587 s ~ i 5 8 j ' l 2 w r  

sp158 !.... ?P!Sa!?4CT . . . . . . . . . . . . . . . . . . . . . .  14 

05093 BHpoq64PE... .s 12 !? u-?? ........ .'?.:?8-5. ........ OJ???. . V O ?  P g .  
051 93 BH00069AE 6 1 1 . n  URANIUM-234 1 1-08-5 0.024 0.537 pCilg A 
05393 .11-08-5 ' .A ............. !!!!079pE.. ....... : ........... .,,!.!; ........... ?2'" ......... URAN!UM-'?? 

.___I_^._,_____._ .--__ !.O!E!!g." _-..---..-_ll._^.____._.I_.: 
11-08-5 ................. ............. . . . . . . . . . . . . . . . .  . . . . . . . . . . .  ,05393.. ...... '.B!P0084AE ............................ 12 !.si".. U.RANIUM-234 ........... ..0.03? 3.9?..Pc!g.. P .:. 

44593 . BH40005AE 6 11 FT URANIUM-234 11-08-5 , 0.027 0.242 pCi/g A 

?!..!??.. . . .  :.BH?00??5 . . . . . . . . . . . . . .  6:. .. 8. .F . . . .  UPANIUM-234 . . . . . . . . . .  1 ':P8-! . . . . . . . . . . . . . . .  .0.12: .. . . . . . . . . . . .  1 .?.pCi/g.. .... !? . . . . . . . . . . .  

43893 BH40073AE 6:  I.!.,V "R"N'UM:234 '!:0!!-5.. !:e?? .!:?,?C! g... ?. .V  
42193 -BH40086AE .'' ' 10 16 FT URANIUM-234 1 1-08-5 0.006 A .__I_I._._..._l_.._... I . . ... - -..-.__-..I..._l.l__-.l_.-I_ ~ ?.99'E?.!9 ----l---llllll--.... 

!???.. .. BH!??S1.AE. ..................... 16. . . .  .??!.F ........ llRAN!Uh?:??? ................. .'.!-08:5 .................... 0.007: .............. 0,78 PC!S .....!. ......................................... 
42993 ' BH40144AE 7 10 FT URANIUM-234 11 -08-5 0.016 1.11 pcilg ;A 

40793.. . . .  .""40!6?AE . . .  

,44893 .............................. BH40191AE -. . , ,., . , 6 12 Fr . U9A"'urV?-?3?.. . . . .  !.!.-98:? . . . . . .  .P.O!S ........ ...1.05 PC!?.,. . . . . . . . . . . . . . . . . . . . . .  : 
40993." .,L--BH?0?0?AF ... I__ . I_ 6 ' .'- 10 FT URANIUM-234 0.034 1.2 pcvg B A . ....- J.1 r98:5-..- -. - ... 

- . !!?;.F!. . . . .  !PA"!UM:?34. ...... :..: !:?8-?.. ................................................. ?:?.pC!g ....... :E .............................. .- .... ..: 
' 12'FT URANIUM-234 0.01 3 3.4 pcilg B A __ . .,__.l_..l . ..__I-,..._~-... . .......-.... ":!.!::8:?.-*-"-.-" I .I---.. . . Î __.C-.. .. 

6AE . . . . . . . . . . . . . . . . . . .  11 -983 . .  I.. . . . . . . . .  0:?67:. . . . . . . . . . .  I..? .PCilS. .... 6.. . . . . . . . . . . . . . . . . . . . . . . . .  
1 1-08-5 0.0701 14' 0.9066.pCilg A 

'l.???:?. O,OSPS??? 0:936' ?ci/g.. .: A 
11-08-5 : 0.015' ' 0.91 pcvg A .-I_ I_ . - - - . - _ - I ~  I.--. !????,. . B!!0290AE .......... -.,.: 10 17iFT URANIUM-234 !11-08-5 : 0.84 pCVg ;B :A 

.43193 .BH40309AE 6: 1l iFT URANIUM-234 0.026. !B :A __.. II ____. I_____ --_-- I_ ----- - 1 J 2 - L - i  -.-.- __111_- -CII-----̂ --..__-,.l.---; 
i43393 ............. iBH40324AE j 8, 13:FT ,URANIUM-234 i11-08-5 ! lipCi/g :B :V ................................................................................................................................................................................................. .0.048; ................................................................................................... ~ 

: BH40335AE 6: 12:FT :URANIUM-234 :11-08-5 i 0.0541 1 : 1 ~ , F l g - L  _̂-I__I.--' !A 
:"!? :V ............. : "49351AE . . .  .: ............. 6 . . . . . .  .?.O:.E. ....... UKNlUM-234 .................. :.!..!:Os5 ............... j. ....... 0.05!.!.?65i ............... .e:?!!7:Pc?g .... I .................................................... ; 

'BH40380AE ' 6 9FT .URANIUM234 ', 11 -08-5 0.01 70227; 0.8543 pC.Vg 'A ';?2?%-,- ___l_̂l-_̂--_ ___l_l....- ---:-- ---l..-- 

0.01 21 1.2.pcvg ;B -A ,40793 iBH40414AE ' 8; 13FT 'URANIUM-234 i11-08-5 i. i 
40993 ; BH40415AE 'URANIUM-234 i11-08-5 : 0.031 i 1.9ipCiIg :B A ?!?L ............ 29'FT .......................................................................................... ......-... ................................................................................................................ :... ............................... ; 
j40993 'BH40416AE : 31: --$LE,-,URANlUM-234 i11-08-5 j 0.068; 0.96:pCilg iB .A 
i41293 iBH40424AE i l l -08-5 f 0.024: ,A ............................................................................... .!. ............... s!.F. .......... iURA!!!JM.-??! ................................................................................................. ?.:!:Pc.!9 .... .. I! ............................................ 

! 1 1-08-5 0.007: o.espcilg:B---> 'A --I--' !42193 iBH40430AE 
:42193 . IBH40432AE : .... l o i n  iURANIUM-234 i l l -08-5 i 0.021 i 0.72'pCVg 1B 'V 

f--- .si. % * .- :.. :A 142193 - jBH40433AE 28; 3liFT !URANIUM-234 111-08-5 0.007; 1;pCilg iB 
142493 iBH40445AE 8) l o i n  iURANIUM-234 i l l -08-5 I 0.02; , l!pCVg :B ;A 

;A 1-2E!!gL ---.l-ll-ll,--l_ i i42593 jBH40450AE 8; l o i n  iURANIUM-234 i l l -08-5 1 0.031 j 
(43693 ' iBH40521AE 1 6j 8iFT iURANIUM-234 i11-08-5 ' 0.01 8i 2.2:pCVg jB !A 
i43693 !BH40522AE 81 l 0 l R  :URANIUM234 :11%8-5 i 0.0% , 5.4,pCilg !B iA 

161FT ;URANIUM-234 ill-08-5 i 0.120382: 1.0551pCVg i :A 
i46693 :BH40726AE j 7j EFT ;URANIUM-234 111-08-5 i 0.07389231 3.825pCilg ! ;A 

9 l5lFT :URANIUM-234 jl1-08-5 ! 0.09231761 1.547:pCi/g-i------ ;A 
96793 iBH40742AE i 8: - 15- iURA*M-234 i l l -08-5 , 0.111501i 1.4451pCVg i XV 
146893 1BH40748AE i 7 9:FT 'URANIUM-234 iii-08-5 ' omsia; 2.082:p~vg i :V .................................................................................. (... ............................. .1 ....... ;.... : ................................................. ................................ : 
146893 iBH40749AE ; 9: 1l iFT IURANIUM-234 '11-08-5 , i , 0.08697321 ' 1.994pCilg-L_ IV --: 

SPi'387. SPl38706DH 6 ,2 9 FT FT .. TRITIUM lo!?! ?:! 0.58 PC% , <., , .  , N 

.N 
10028- 17-8 N 

N 
N 

,A 

12 14 FT TRiTlUM 

2o 17 FT FT .... TRITIUM TRlTlUM . . . . . . . . . . . . . . . .  ????8-17-8..: . . . . . . . . . . . . . . . . . . . .  P.64 PCQ . 5 . . . . . . . . . . . . . . . . . . .  
- ~ . _^. . __. . ' ! ??8LE-_  _.. .___.. ..,- 0.61 .Pc!!g.".2., ._ -. SP1587 .SP158717BR 17 ... 

~ __I.-..XI~-_..I....~-___~...----,...I.-.--.l.. I.._ ....... " . . . .  ... ......... . . . . . .  
. . . . .  . . . . . . . . . . . . . . .  . .  ........... . .  .... . . . . .  . . . . . . . . . . . . . . . . .  ____ l___l___ ___" ll.....l._,..l . _... ..... l__,_-_ll_-...-._______.. . . ............... . . 

................ ........................ ..0:032 ........... !!91!:Pc.!g. ........................ A ................ : 
105393 -BH00081AE 6' 12 FT URANIUM-234 1 1-08-5 0.027 _.__- ~ _.____L__II-_______,_.-I.-_ .,_-_Î . ___ 
L_..-__II.__- I_ .-.-.-.-I-.. XI.---- -I ...--.-.-.----_I 

. . . . . . . . . . . .  
41993 BH40065AE . 6 12 FT URANIUM-234 1 1-08-5 0.1. 0.38 pCilg _._IIIl._i._ ~ _____._,^____l_ ..Î I.I-I...__.I .I.I-.--. ___c 

....................................... ....... ........... ........ ............ ........................ ........... ................................... 

:A 

A .  

A 

0.039 A 

A 

_.__.L,I_.__..__." __._." .- I__. ...... .- .l-".__l . .- ..-- I -.-_-_.L-I_ I- ..-̂ _I X- 

?,F ..... URAN'UM:?34.. . . . . . . . . .  ' 1 -065 . . . . . . . . . .  OJ?? . . . . . . . .  .' .3 PC'S . .  .!? . . . . . .  A . . . . . . . . . . . . . .  
1.11 pcilg 40093 BH40170AE URANIUM-234 11-08-5 0.037 ......... _x .I _..I ._.- "._-^I ......... . .  " . _..__._.,.l_,.- .... I-.-.I . __..__~____.._~.I .----..-.-..".I"~.._._I.-.- - .. 

. . .  ~..  ._ ................... -- ... -. .... -. -. I .I-.-- -" --.----.. . ..-- - -. -. 

_I_ ,~ ~~~,~~~~~ ~.-,~,~.~.-~ .._.l_-_.ll_- I_-._ I_ I 

............ ........... ........................................... 

................................ -. .......................................................................................................... .Q:OOs: .................... ..2 .pci/s"' ............................................. I 

__.__l.l.-l_ ~ ._--_.--- I l_.___.. l"l- I~ 

: 
-A :!?E3 ..!BH!!?%E ..I. 9 18:FF IURANIUM-234 i.l..!:!?!:?.. ..: ;. !:?!!??!??. .:.:5!7iPc.!g ..I.. .; .. ........... ................................................................................................. ..... ........ .......... ............................. ......................... 

I__ -I_------- 

.. ........ 
-I_ 1-1 

22 281- IURANIUM-234 ,-_-- 

1- ........................... .......... . ....... . 

........................ ........... ... ...................... ;- .- ........ .......... 1 ..... - ............ 
~ 

................................................. i.. ................................................... ~ ................................... L .................................... ....................................................................... ..; 
:- 

............ . . . ..... ......... ........... 1.5.pCVg ......... /B ................... 
i11-08-5 i 0.0638591! 0.86661pCilg j 

!.!E?? iBH405?!?!E ....; ' ._ 10, 13;FT jURANIUM-234 i11-08-5 : j 0.021 i 
i46593 IBH40711AE ' 

......... .. 4 . . 

............... ........ ..................... ..................... ... ......... ............................................................................................................... i46693 iBH40728AE : ~ L I * ..j-- .i 
, .......... 
- 

LAB 
RESULT VALIDATION 

OUALlFlER OUALlFlER 



. .  

LOCATION DEPTH DE+ UNIT DETECTION 
Lns 

RESULT VALIDATION 
CODE SAMPLENUMBER START END CODE Anf?Ye CASNO UMIT RESULT UNITS OUAUFIER OUALlFlER 



LOCATION DEPTH DEPW UNIT 
LAB 

DETECTION RESULT VAUDATlON 

1 

CODE SAMRENUMBER START END CODE Analvt? CASNO UMlT RESULT UNITS OUALiFlER OUALIRER 



LOCATION OEPTH DEPTH UNIT 
LAB 

DETECTION RESULT VAUOATlON 
CODE !%@LENUMBER START END CODE Analyre C A S W  UMlT RESULT UNITS OUALlFlER OUALlFlER 





LOCATION DEPTH 
CODE , SePLENUM0ER START 

LAB 
DEPTH UNIT DETECTION RESULT VALIDATION 

END CODE Analyle CAS NO UMlT RESULT UNITS QUALIFIER OUALIFIER 



_________._..-_-..--..-I----__.._-- -- - - 
44593 BH40002AE 1.1 .I-TCA 71-55-6 . 5 . 14ug/Kg . U V 
44593 BH4WO3AE 1.1.1 -TCA 71-55-6 . 5 V 

~ ...._...-..____.__-..------..I---..__.._1__--1.~---__ 6_ug/K!L_U 
, 45793 BH40558AE 1.1.1 -TCA .71-55-6 32 32ug/Kg U V 

42593 BH40291 AE . 1.1.2.2-TETRACHLOROETHANE . ..__..______.I____.._.-- 79-34-5 : . 6 6ug/Kg U V 
44593 , BH40002AE 1.1.2.2-TETRACHLOROETHANE 79-34-5 5 14ug/Kg U .v __ 
44593 . _I..__ BH40003AE ............. -. ......... .... -TETRACHLOROETHANE 79-34-5 5 6 ug/Kg U V 
45793 BH40558AE -TETRACHLOROETHANE 79-34-5 32 32 ug/Kg U V 
........ 42593 !BH40291AE ........ 1.1.2-TCA 79-00-5 6 . 6ug/Kg -. U .V 
___...I 44593 BH40002AE .................. 1.1 .2-TCA 79-00-5 5 14 ug/Kg U ..___.-_..__I V 
.. 44593 BH40003AE .... 1.1.2-TCA 79-00-5 5 V 

_____-_-......-I__ .... ... ~ -- - ...... - 6 U s / ! K L U -  .... I__ .̂___ __ 
45793 BH40558AE .___ ............ 1.1.2-TCA 79-00-5 32 32 ug/Kg U V 
42593 BHJO29l AE . . 1 ,l-DCA ,7534-3 6 6 ug/Kg U V 
44593 BH400024E 1 ,l-DCA 75-34-3 5 14 ug/Kg U .V 
44593 BH40003AE .. 1.1-DCA 75-34-3 5 

,45793 , BH40558AE .. - . 1.1-DCA .. ... 75-34-3 . 32 32ug/Kg U .V 
.. 42593 'BH40291AE .. ._._____I 1 .I-DCE .. 75-354 6 6 ug/Kg U V 
.4a593 BH40002AE 1.1-DCE 75-35-4 5 14ug/Kg U V 

. 75-354 5 6 uglKg U .V 
75-354 32 32 uglKg U V 

l_.l.__.ll__ .................. - 

_..____-.__..__-.......-__..._..__._.__-.-.I.-I 

_.._______ ___ __ .- _ 
._.._....._....I...._..__.........__................_I ~ l___l 

__ ----I__._I_._._._____________...~~.~I_~_______________.~~__~_~. 

_ _ _ ~  
._____ ...__-..-...-I-..___.__....____._._____._.___._.I_.__.__ 

V 6 ug/Kg U .............. 

-I---.-.--...---.._--.. ...... _._.____.._I________________..I_.-__---__.______.___._.__-.________ 
.......... . ............. ..... .44593 .BH40003AE 1.1-DCE 

:45793 ' BH40558AE 
42593 :BH40291AE ......... 1.2-DCA 107-06-2 6 

I-.-. 
. 1.1-DCE __ ___________ 

V 6 ug/Kg 'U ---__-__---.------~.I_____-.__--_.___ _____ .?2? BH40002AE . I.2-DCA ---...-_I--.____.-._-.. !!EEL- .... 2 14."g/KQ--_u V 
44593 BH40003AE 1.2-DCA .... 107-06-2 5 6 ug/Kg . U V 
45793 BH40558AE 1.2-DCA 107-06-2 32 32 ug/Kg U 'V 
42593.. BH40291AE 1.2-DICHLOROETHENE " 540-59-0 6,ug/Kg U 'V 6 - 
-__I_-_ 44593 :BH40002AE ' 1.2-DICHLOROETHENE ~ 540-59-0 __ 5 14ug/Kg U V 
44593 -BH40003AE 1.2-DICHLOROETHENE 540-59-0 5 6ug/Kg U V 

: 1.2-DICHLOROETHENE 540-59-0 32 32 uglKg U V ' 45793 xBH40558AE _--._-.-_---.-.-_------..-~_____________________~__.____~___~_~.______I_~~ I__. 

42593 !BH40291AE - ---.._-_____._I..-_________-.-_-~.-___I____.___ 1.2-DICHLOROPROPANE 78-87-5 ~ 6 6ug/Kg ___ U !V 
44593 BH400024E - 1.2-DICHLOROPROPANE '78-87-5 5 ___ 14ug/Kg U - V  ___ 

. :44593 .BH40003AE 1.2-DICHLOROPROPANE 76-87-5 5 6 ug/Kg U V 
..A 45793 iBH40558AE - -- ----____ 1.2-DICHLOROPROPANE 78-87-5 __ 32 32 ug/Kg U V 

,44593 'BH40002AE 2-BUTANONE ____.I________.________________._^ 78-93-3 10 28 ug/Kg U V I_ 

~_________.____-----..--..--.l._~_l__ 44593 I BH40003AE . 2-BUTANONE 78-93-3 10 11 ug/Kg :U V 
,42593 lBH40291AE 2-HEXANONE 591-78-6 12 lZug/Kg 'U V 
44593 :BH40002AE .P-HEXANONE 591-78-6 10 28ug/Kg U V 
44593 BH40003AE .. .--------~---..---.._---.I--..__I.______-_ .P-HEXANONE 591-78-6 10 11 ug/Kg U V 
45793 , BH40558AE 2-HEXANONE 65ug/Kg U V 65 ___ ___.____._ 
42593 'BH40291AE 4-METHYL-2-PENTANONE 108-10-1 12 12 ug/Kg U V 

. . 4 4 5 9 3 : B H 4 0 0 0 2 A E  4-METHYL-2-PENTANONE ____-_.__ 108-10-1 I___ 10 28ug/Kg .U V 
:4-METHYL-Z-PENTANONE 108-10-1 10 11 ug/Kg 'U 'V 
4-METHYL-2-PENTANONE 108-10-1 65 65 ug/Kg :U .v 

. 42593 :BH40291AE ,ACETONE 67-64-1 12 140ug/Kg ,B .V 

--_-.-__-_I_ - -- ..._.__.-- _-__ __ -. . 
................................................. ____._____.________-_- I_ 

-_-l__.l.-___--.-_--. - -I -----_-.-_-_l_.._-____l 

-___-.I___--_-______-_--_--__ ~ I_______I---__-__ __ _____ 

..._I____..-__...._.._.___.___-_.I_._.__.._....._._I.. I_ 

- 
.... 

- ----- -------.I-.-_.-_.___.________.__.-_.-__-______________I___ A 

--ill__ _....__._____._________I.._____.________.__ __ 
. 

' 591 -78-6 
~ .&_.___--_I___-______________ 

-----._I - ____-.__._.-_.I--_-.______---. -__--.._________________._____I_ _.________ I_ 

___.___..._--I___._.-. ____ -___I__ ___ a 5 9 3  i BH40003AE 
45783 ! BH40558AE 

'44593 , BH40002AE 

,45793 I BH40558AE . 'ACETONE 16764-1 65 65ug/Kg .U - .J 

-~ ____-.--_______ 

_____ ________ 
--.___ ___-__ -______ ______ 

'J -' 
44593 ~ _ _ _ _ _ _ _ _ _ _  : BH40003AE ;ACETONE !67-64-1 10 2 7 u g / K g U - _ _ -  J 

+BENZENE i71-43-2 6 6ug/Kg -U 'V 
,44593 ~ BH40002AE - !BENZENE :71-43-2 5 14uglKg 'U .V 
- 44593 cBH40003AE . ' :BENZENE ,7143-2 5 
'45793 ! BH40558AE _- 'BENZENE 7143-2 32 32 uglKg ;U V 

'.'42593 :BH40291AE ' B R O M O D I C H L O R O M E T r  75-274 6.--..-.- 6 ~ g l K g  ,U V 
,44593 iBH40002AE ;BROMODICHLOROMETHANE 75-27-4 5 14uglKg ,U V 

5 6ug/Kg IU V 
45793' ; BH40558AE ~BROMODICHLOROMETHANE 7527-4 I 32 32,ug/Kg ' U  'V 
42593 !BH40291AE : ,~ROMOFORM ~ 75255-2- 6 6.uglKg ,U V 
44593 1BH40002AE. :BROMOFORM 75-25-2 5 141 u g l K g U  -V 
,44593 ! BH40003AE 'BROMOFORM '75-252 S 6'uglKg .U -V 
145793 IBH40558AE I ;BROMOFORM '- ; 75-25.2 32 32,ugKg ;U ,, V 
i42593 ;BH40291AE ~ : BROMOMETHANE ,7443-9 - 12 12,uglKg :U ,v 

' BROMOMETHANE i74-83-9 ' 10 lltUg/Kg iU ;V 
! : BROMOMETHANE 17443-9 i 65: ffilug/Kg IU iV 

!42593 ;BH40291AE :CARBON DISULFIDE :75-1M 6 6juglKg iU :V 
44593 .BH40002AE ' :CARBON DISULFIDE 75-150 S 14:ugKg IU ;v ' 

I ;CARBON DISULFIDE 1751.54 5 6iug/Kg iU .V 
{CARBON DISULFIDE ,751 M 32' 32!ug/Kg 'U  V 

'42593 :BH40291AE I :CARBON TETRACHLORIDE i56-23-5 : 6' 6:uglKg 'U  :v 
2h583 ,BH40002AE : !CARBON TETRACHLORIDE -56-23-5 5 

!CARBON TETRACHLORIDE !56-23-5 5 6iuglKg IU V 
!CARBON TETRACHLORIDE 156-23-5 32 32iuglKg iU :V 

I42593 iBH40291AE CHLOROBENZENE :lW90-7 61 G'ug/Kg 'U ,V 
! a 5 9 3  i BH40002AE !CHLOROBENZENE .10&90-7 5 l4:ug/Kg .U !V 
144593 ! BH40003AE iCHLOROBEWNE il0&90-7 ! 5 6 . u W  U iv -! 

'V 2 
I CHLOROETHANE [750&3 12 12uglKg ;U IV 
, CHLOROETHANE 17Mo-3 lo' 28iuglKg :U iV 

'ACETONE 67-64-1 10 34ug/Kg U -- 
__ 
--- __ . ,42593 :BH40291AE - 

V 6uglKg :U -- 
I 

44593 iBH40003AE : ;BROMODICHLOROMETHANE :7527-4 

'7683-9 , 10 28,ug/Kg :U :V ! , BROMOMETHANE -- h 5 9 3  !BH40002AE 
,44593 BH40003AE 

. iG793 iBH40558AE 

:44593 ! BH40003AE 
,45793 IBH40558AE , 

IV 14iuglKg IU F, BH40003AE ' 

'45793 1 BH40558AE 

- 
:45793 ! BH40558AE !CHLOROBENZENE i 108-90-7 32 32uuKg 1U 
42593 , BH40291AE - 
44593 B H ~ ~ A E -  

I 

1 



. .  
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. .  . .  

2 



1 



ANALMENAME 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
CALCIUM 
CESIUM 
CHROMIUM 
Cobalt 
Copper 
Iron 
Lead 
LRhium 
MAGNESIUM 
Manganese 
Mercury 
Nickel 
POTASSIUM 
Selenium 
SILICON 
Silver 
SODIUM 
Strontium 
THALLIUM 
Tin 
Titanium 
Vanadium 
Zinc 

- 

Detedbn 
Total Frequency PRQC410.6 

CASNO Mean Min Max SD UrdB S a m  (?&) OrH(zo.1 W R Q  

7440-36-0 6 28 
7440-38-2 3 35 
7440-39-3 110 34 
7440-41-7 1 03 
7440-43-9 20 19 
7440-70-2 21690 67 
7440-46-2 54 17 
7440-47-3 20 22 
7440-48-4 6 30 
7440-50-8 19 54 
7439-89-6 12460 99 
7439-92-1 18 57 
7439-93-2 11 33 
7439-95-4 2566 99 
7439-96-5 296 31 
7439-97-6 0 17 
7440-02-0 14 58 

7782-49-2 0 26 
7440-21 -3 3528 56 
7440-22-4 119 
7440-23-5 525 20 
7440-24-6 55 34 
7440-28-0 0 24 
7440-31-5 16 59 

7440-62-2 29 61 

7440-09-7 2544 37 

74_40-32-6 407 00 

7440-66-6 63 90 
9-OCTADECENOIC ACID (2)- 1 12-80- 1 740 00 
1.1.2.2-Tetrachloroethane 79-34-5 96 50 
1,3-DIOXOLANE, 2.2-DIMETHYL- 2916-31-6 320 00 

90-12-0 80 00 1-METHYL NAPHTHALENE 
2.6-DI-lerl-BUlYL-4-METHYL 
PHENOL 
2-Methylnaphthalene 

4-Methylphenol 
4-Nitrophenol 
9.10-ANTHRAQUINONE 
QHEXADECENOIC ACID 
Acenapthene 
Acetone 
Anthracene 
Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)flmranthene 
BENZO(ghi)PERYLENE 
BENZO(k)FLUORANTHENE 
Bis(2-ethylhexyl)phlhalate 
Butyl benzylphthalate 
CARBAZOLE 

Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 

Di-rroctylphthalate 
Fluoranthene 
Fluorene 

3-PENTEN-2-ONE 

mry- 

01-MUTYL PHTHALATE 

HEPTANE. 2.5DIMETHYL- 
HEXATRIACONTANE 
Indeno(l2.3-cd)pyrene 
Memylene chlorlde 
Naphthalene 
rrOCTACOSANE 
NONACOSANE 
OCTANE, QMETHYL- 
o-FLUOROPHENOL 

128-37-0 
91 -57-6 
625-33-2 
106-44-5 
100-02-7 
84-65-1 
2091 -29-4 
83-32-9 
67-64-1 
120-12-7 
11097-69-1 
56-55-3 
50-32-8 
20599-2 
191 -24-2 
207-089 
1 17-81 -7 
85-68-7 
06-74-8 
218-01-9 
53-70-3 
132-64-9 
84-66-2 
84-74-2 
117-84-0 , 

206-44-0 
86-73-7 
2216-30-0 
630-06-8 
193-345 
75-09-2 
91-20-3 
63042-4 
630-03-5 
22 16-34-4 
367-12-4 

205 00 
205 43 

6100 00 
207 99 

1021 92 
21000 

2000 00 
190 85 

6 00 
194 51 
95 53 

198 10 
222 09 
266 55 
189 49 
245 61 
622 15 
204 37 
203 57 
221 78 
191 59 
199 25 
356 80 
205 61 
196 31 
330 73 
190 91 
150 00 
650 00 
188 00 

200 
201 04 

2300 00 
110000 
19000 

1200 00 

1.1 24.8 3.60$g 
0.31 7.5 1.73 mgkg 

1.1 393 62.13 mgkg 
0.085 9.6 1.35 mgkg 
0.135 382 65.Zmgkg 

109 248000 33896.36mOkg 
125 
0 47 
105 
1 1  
2 2  
2 8  

0 85 
109 
1 1  

0 025 
2 05 
109 

0 09 
10 9 
0 32 

46 65 
0 55 

0 075 
0 95 
322 
1 1  
1 1  

640 
3 

320 
80 

190 
78 

6100 
170 
53 

210 
2000 

40 
6 

44 
10 5 

46 
36 
32 
38 
32 
42 
66 

140 
36 
38 
47 

170 
36 
39 
40 
39 

150 
650 
42 
2 

37 
2300 
1100 
190 

1200 

123 5 23 98 mg/kg 
120 l863mgkg 
31 371 mgkg 

886 1837mg/kg 
27900 4341.98 mgkg 

121 1705mgkg 
463 799mgkg 
6500 1012 99 mg/kg 
7650 877 93 mg/kg 

1 8  0.31 mgkg 
176 1981 mgkg 

8310 1582 70 mg/kg 
056 O08mg/kg 

11300 2798 94 mg/kg 
3 6  054mgikg 

3660 76546mg/kg 
510 6649 mgkg 

081 014mgkg 
61-5 12Q6rngkg 
468 75.90-mglkg 

67 6 12.53 mg/kg 
460 6528 mgkg 
840 141 42- ug/kg 
190 13223ugkg 
320 U 9 M  
80 ug/kg 

220 21 21 ug/kg 
370 4652 ug/kg 

370 41.78 ug/kg 
1850 242 79 ugkg 

6100 ug/kg 

210 ug/kg 
2000 uglkg 

6 Ug/k9 

180 28.54ugkg 

2400 328.94ugkg 
680 w09uglk9 

21000 2602.12ug/kg 

1300 190.53ug/kg 

450 67.67uglkg 

570 744kugkg 

1100 152.95 Ugncg 
1700 238.15 uglkg 

1100 231 81 uglkg 

370 48.38ugkg 
410 91.96ugkg 

370 66.64ugkg 
370 50.74uglkg 

9800 1199.87 w k g  
1700 225.44uglkg 
370 57.43uglkg 

2900 429.92ugkg 
380 63.07uglkg 
150 Ug/k9 
650 0.00 ug/kg 
820 12246ug/kg 

2 uglk9 

2300 UW9 
1100 usncs 
190 W 9  

1200 ugkg 

370 52 .80Wg 

1 

67 
72 
73 
73 
73 
73 
72 
73 
73 
73 
73 
72 
73 
73 
73 
69 
73 
73 
73 
61 
73 
73 
73 
70 
73 
3 
73 
73 
2 
2 
1 
1 

2 
65 
1 

67 
64 
1 
1 

67 
1 

67 
66 
67 
67 
67 
67 
64 
67 
67 
7 
67 
66 
67 
64 
67 
67 
67 
67 
1 
2 

67 
1 

67 
1 
1 
1 
1 

4 
97 
99 
19 
59 
99 
3 
97 
95 
99 
99 
100 
93 
99 
99 
33 
95 
99 
5 

98 
12 
37 
99 
9 
23 
100 
99 
99 
100 
50 
100 
100 

100 
5 

100 
1 

. 2  
100 
100 
18 

9; 00 
21 
5 

57 
55 
69 
45 
67 
58 
7 
34 

40.88 m&g 
2.170120277 mgikg 
1833.337934 mgkg 
66.48157812 mg/kg 
95.4770621 mgkg 

15.1 mgkg 
93.84000693 mgkg 

4088 mglkg 
30660 mgkg 

2044 mg/kg 

219.9760635 mg/kg 
1483.960276 mg/kg 

2044 mg/kg 

511 mgikg 

400 mgik9 

511 mgkg 

61 320 mgk9 

61320 mg/kg 

60665 
3 45603 

21436 
1444 

4 00096 

7 94702 
33035 
02167 
90998 
3025 
02265 

34 77651 
00121 
0861 1 

001 1 

00705 

00832 

001 

715 4 mgkg 09449 
30660mg/kg 015 

751 7 05471 4 ug/kg 02528 

2044000ug/kg ooOl8 

368660.2698 ug/kg 001 
81 7M)o ugkg ,00226 

4082746.866 ug/kg OOOl 1 

20413734.33 ugkg oooO3 
1236 909303 ugkg ,14552 
3489271611 ugkg . 31525 
348.8687389ugkg . 4.87289 
3489.27161 l.uglkg . .60782 

34892.71611’ugkg ,03153 
196305.7157ugkg . .lo698 
14746410.79ugkg . .oooO3 

1022oooO uglkg 

-- 
60 348343.8177.Ugtkg ; g 3 7 3  
1: w . m i T i U g k g  1.06217 
6 2949282159 uglkg BO125 
2 5896!X+J7.uglkg .00017 

31 7373205.396ugkg . :00023 
13 1474641.079.uglkg ,OOO25 
72 2721831244uglkg ,00107 
15 4082746.866ugkg I ,00009 
100 
50 
54 3489.27161 1 uglkg ,23501 
100 186994.9579ugkg .oooOl 
6 199085.4566ug/kg , .00186 

1 M  . -- 
100 
1 M  

... . . . . 

. .... 



PALMinc ACID 
I 

: : .  
. . .  

SD Unils 

Detedkn 
Total Fmqueny PRGO10-6 

(%) orHO=O.l U i t  MaWRG 

PENTADECANE 
PENTATRIACONTANE 
PHENANTHRENE 
PROPANOIC ACID, P-HYDROXY-2- 
Pyrene 
TET3ATETRACONTAN.E 
Americium-24 1 

CESIUM-137 
GROSS ALPHA 
GROSS BETA 
Plulonium-23~i240 
RADlUM:226- , 

RADIUM-228- 

CESIUM-l3b"~", 

STRONTIUM_IBJ:W 
Uraniu-rn-234. 
Uranium-235 .-- 
Utar$~m-2? ., 

62462-9 
630-07-9 
8501-8 
594-61 -6 
129-00-0 
7098-22-8 
14596-10-2 
13967-70-9 
10045-97-3 
12587-46-1 
12587-47-2 
10-12-8 
13982-63-3 
15262-20-1 
11-10-9 
11-08-5 
15117-96-1 I 
7.p40-61-1 

170.00 170 
1800.00, 1800 
281,51 37 

1100.00 1100 
345.04 49 

1666.671. 1600 
8.69: 0.01 141 
0.02. -0.239 
0.15 -0.0323 

42.06 6.736 
32.24' 14.9 
3.76 0:0129 
1.14 0.32 
1.77 .0.49 

' 0.36 -0.16 
3.97 . 0.51 
0118: -0.008 
2.62, .0.31 

ls00 
170 

1800 
2700 
1100 
2800 
1700 
130 

0.15 
0.79 
440 
110 
56 

10.76 
16 

1.5 
63.4 
2.3 
27 

471.19uglkg 10 
UsnC9 1 
W 9  1 

372.24Mkg 67 
udkg . 1 

427.14uglkg 67 
57.74uglkg 3 
23.99pCUg 69 
0.06 pCig 55 
0.19pCUg 67 

69.21 pcUg 60 
13.64 pCUg 71 
8.07 p c i g  60 
1.56 pCUg 47 
2.09pCUg 51 
0.35pCUg 63 
8.87pCUg 71 
0.34 pCi/g 71 
4.33 pCilg 72 

80 
100 
100 
66 
100 
70 221 1961 619 uglkg 
67 
100 2 914957638 pCig 
18 
40 
100 
100 
100 6 649554873 pCig 
94 
94 
63 
100 17 39486023 pCi/g 
76 0225621413pCiig 
100 IO33526461 pCig 

.00127 

44.59756 

8.42162 

3.64475 
10.1 9pO7 
26.12415 

. .  

2 



ALUMINUM 7429-90-5 4186.67. 2420.00 6970.00 1 1 6 5 . 4 2 W g  15 15 100 22792.15 m@kg 0.306 
ANTIMONY 7440-364 
ARSENIC 7440-38-2 
BARIUM 7440-39-3 
BERYLLIUM 7440-4 1 -7 
CADMIUM 7440-43-9 
CALCIUM 7440-70-2 
CESIUM 7440-46-2 
CHROMIUM 7440-47-3 
COBALT 7440-48-4 
COPPER 7440-50-8 
CYANIDE 57- 12-5 
IRON 7439-89-6 
LEAD 7439-92-1 
LITHIUM 7439-93-2 
MAGNESIUM 7439-95-4 

NICKEL 744042-0 
POTASSIUM 7440-09-7 
SELENIUM 7782-49-2 
SODIUM 7440-23-5 
STRONTIUM 7440-24-6 
THALLIUM 7440-28-0 
TIN 7440-31 -5 
TITANIUM 7440-32-6 
VANADIUM 7440-62-2 

AMERICIUM-241 14596-10-2 
CESIUM-134 13967-70-9 
CESIUM-I37 10045-97-3 
PLUTONIUM-238 13981-1 6-3 
PLUTONIUM-239/240 10-12-8- 
STRONTIUM-89 14158-27-1 
STRONTIUM-90 10098-97-2 
URANIUM-233.-234 1 1-08-5 
URANIUM-235 151 17-96-1 
URANIUM-238 7440-61-1 

MANGANESE 7439-96-5 

ZINC 7440-66-6 

4.85 2.55 
0.89 0.37 

45.37 26.90 
0.23 0.10 

10.13 0.40 
1832.80. 832.00 

2.06 0.43 
15.41 5.70 
3.46 0.70 

12.93 2.20 
0.09, 0.05 

8061.33 5350.00 
24.10, 3.80 
8.17, 3.80 

2087.33 1320.00 
123.18 91:90. 
11.64 7.80 

1878.67. 101 0.00, 
0.29: 0.20 

674.13 135.F  
11.45 5.40 
0.48 0.37 
0.84 0,31 

407.dd ', 322.00 

29.21, 19.90 

0.18 0.02. 

0.01 .O.Ol 

0.26 , ..0:.90 
0.01' -0.10 

29.41 , 16:30, 

1.70; , , 0.00, 

I 0.12: , 0,,07 

0.92: . ,O:Ol, 

1.71 . ,O,F 
0.1.3 0.02 
1.36 0.52 

5.60 
1.50 

57.50 
0.70 

69.70 
2660.00 

7.70 
37.50 
4.70 

24.60 
0.17 

12200.00 
107.00 
13.40 

2750.00 
162.00 
16.20 

31 10.00 
0.48 

1540.00 
17.60 
0.96 
2.45 

39.00 
74.00 
8.19 
0.25 
0.17 
0.02 
3.36 
0.50 

4:66 
0.27 
2.68 

4":00 

0,20 

0.94 mglKg 
0.30 mp(g 
9.07 mglkg 
0.18 mqKg 

19.14 rngkg 
572.96 mgkg 

2.58 m 9  
8.90 rngkg 
1.03 rngKg 
6.23 rng/Kg 
0.06 rngkg 

1890.79 mglKg 
33.74 mgkg 
3.05 mgkg 

348.15 mg/Kg 
20.38 mgiUg 

625.66 mgkg 
0.09 rng/kg 

441.07 r n w g  
4.18 rngkg 
0.14 rngkg 
0.74 mg/Kg 

7.57 mgKg 
13.50 rngKg 
2.35 pCi/g 

3.00 mglK9 

75.90 w 9 . .  

0.08 pCVg 
0.04 pcvg 
0.00 pci/g 
1.15 pci/g 
O.lSpCi/g 
0.09 pCi/g 
0.92 pCvg 
0.08 pCi/g 
0.61 pCi/g 

15 1 
15 9 
15 15 
15 6 
15 10 
15 15 
15 12 
15 15 
15 14 
15 14 
6 2 
15 15 
15 15 
15 15 
15 15 
15 15 
15 15 
15 15 
15 3 
15 15 
15 15 
15 1 
15 12 
3 3 
15 , 15 
15 15 
15 15 
12 12 
12 12 
6 6 
15 
12 12 
12 12 
15 15 
15 15 
15 15 

15 - 

7 
60 
100 
40 
67 
100 
80 
100 
93 
93 
33 
100 
100 
100 
100 
100 
100 
100 
20 
100 
100 
7 
80 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

'00 

40.88 m&g 

2642.62 mgkg 
92.06 mgkg 
96.17 w g  

2.22 mglkg 

26 78 mgkg 
154 56 mgkg 

4088 00 mgkg 
2044 00 mglk9 

30660 00 mgkg 
100000mgkg 
2044 00 mglkg 

mgk9 
347 76 mgkg 

2044 00 rngkg 

51 1 00 mgkg 

61320 00 mglkg 

61320 00 rng/kg 

71540mgkg 
30660 00 rngkg 

7 60 pCdg 

1 1.60 pCi/g 

30 00 pCdg 
0 80 pCdg 

35 10 pCdg 

0.137 
0.677 
0.022 
0.008 
0.725 

1.400 
0.030 
0.006 
0.000 
0.398 
0.107 
0.007 

0.466 
0.008 

0.001 

0 000 

0 000 

0 055 
0.002 
1.077 

0 290 

0.155 
0 337 
0 076 

1 

1 



Table A.14 -Solar Evaporation Ponds AOC - Summary Statistics lor Analytes Dete 

Aluminum 7429-90-5 12638 82 2250 39100 6909 30 mgKg 
Am'nic 7440-j8-2 
Barium 7440-39-3 
hrytlium 7440-41 -7 
' b im ium 7440-43-9 
CALCIUM ' ,7440-70-2 

icdbalt' j7440-48-4 
'CHROMIUM i7440:47-3 

'Copper ;440:5043 
.......... 
.......... 
_'Cyanide 57-1 2-5 . . . . .  

Iron ,7439-89-6 
.iead' j 7439-92- 1 
.'iiii;iui :7&9:93-2 

Manganese ;7439-96-5 
i7439-97-6 ;Mercury 

!Nickel ..".I 37440-02-0 
#Nitrate ; 14797155-6 

;. ..... .-,..... . . . . . . . . . . . . .  ..i. . .  

... 

,'MAGNESIUM - ,7439-95-4 

:Molybdenum . 174i9-98-7 

~po-TAssl""M . . . . .  
~ . . . . . . .  

.. .*.- . 
,..__ . . . . . . . . . . . . .  ......... 
.................. 
!..." .. . . . . .  . . . . . . . . . .  
,._ .. ." . . . . . . .  

:7440-&7 ' 

:Selenium j 7782-49-2 ..."..-..-...I.. . . . . . . . . . . . . . . . . .  
:SILICON 7440-21-3 

j 2-Methylnaphthalene : 91 -57-6 
,2-PENTANONE, 4-HYDROXY- 
,.-,.. __" _.._ "̂. .. - ...... .̂ I .............. 2 . .X^. . . . . .  

4 75 
210 60 

1 05 
15 59 

382 1 9 59 
15 83 
6 23 

11 10 
160  

1216088 
10 23 
13 53 

2587 45 
187 24 

0 23 
2 71 

14 63 
752 44 

2711 38 
0 45 

2607 95 
0 96 

1466 01 
72 22 
5 50 
0 28 

13 59 
258 14 
30 22 
29 80 
12 54 
27 08 

700 00 
237 67 
600 00 
237 70 

7 31 
215 11 

0 295 
13 45 
0 12 
0 1  
706 
3 8  

0 95 
1 8  

0 08 
321 0 

2 1  
1 9  

703 
43 6 

0 025 
0 5  

0 95 
206 
66 

0 09 
360 

0 205 
100 5 

7 9  
1 

0 024 
1 1  
118 
8 2  
7 2  
2 5  
2 5  
700 
42 

43 
2 

600 

35' 

15 5 
11600 

5 6  
547 

325000 
56 9 
36 2 
46 9 
30 7 

31100 
37 2 

60 
6460 
1220 
10 8 
14 2 
61 8 
1600 

3 15 
21100" 

14OOO' 
5 2' 

354< 
10200 

18 6l 
1 25' 

82 2 
168 
360' 

loo0 
700 
405 
600 
405 
29 

- 

950, 

321 mgKg 
114047 mgiUg 

1 10 mgKg 
67 93 mgKg 

57180 74 mgKg 
9 85 mgMg 
4 28 mgMg 
7 34 mgKg 
4 92 mgkg 

530771 mgMg 
6 76 mgMg 

10 54 mgMg 
1153 52 mgMg 
16880mgJKg 

1 12 mgMg 
2 66 mgMg 

10 68 mgMg 
430 90 MGKG 

2789 97 mgMg 
0 63 mgKg 

28i 7 25 mgMg 
0 63 mgMg 

1864 89 mgMg 
68 56 mgMg 

0 26 mglKg 
3 9O.mgkg 

" x x  

1 

53 69 uglKg 
123 39 ug/Kg 

98 j4  uglKg 

98 66 ug/Kg 
5 99 uglKg 

uglKg 

4 ? < g  

16668 u.g/Kg 

102 100 14762 8 mgkg 2 64855 
103 
102 
102 
97 
102 
102 
102 
102 
51 
102 
103 
103 
102 
102 
93 
101 
99 

103 
95 

100 
102 

61 
98 
101 
7 

9 

55 

102. 

1 02 
102 
79 
81 
1 

27 
1 

27 
26 
27 

i 4-METHYL j123-42-2 77142.86 ._ loo00. lOOOOOi 36839.42jug/Kg 7 
i Acenapthene 183-32-9 40,36 25: 395; 100.72.ugKg"~ ".: ' " 27 
!Acetone i67-64-1 1 8001 123.81:udKa . 67' 

I --,. ...... "-" x-_ . . . . . .  21.i~37 .. 2 .  ....... -4. ........ 
.__I ...... "x-l ^^^^I_.^ ...---1.....- .... ~ .................. ................. . . . . . .  

~~ ~ ~ .................................... 
j Benzo(a)pyrene 50-32-8 237.65. 3 4  
iBis(2-ethylhexyi)phthalate 117-81-7 . 144.41. 38' 
L-- ........ -. I ,.__.-. .............. ........... 

.. ,I-,-- I*.- ............... : .................... 
!Butyl benzylphthalate 18568-7 159.19 23 9 . .,..,, 

224. 
...--.---.._. .................... ................... 
:Chrysene .._.___ -..,. *218-01-9 1 3 6 . . ~  43, ............... _.-. .... ....... . . . .  
:DI-n-BUML PHTHALATE I84-74-2 27' . _̂,..,.. ....... ,..-- . -..~. ,.' . .  2 " ~ ~ ~ , - "  ........ 

..... -.-"I-.."-... ................ .< ........ 4%. 

. ............................... +- 1206-44-0-*. ........ . .  . 
ETHYL ACETATE 

236.el' ', .. 59; ' -  ;fluoranthene 
:fluorene 06-73-7 222.85 21: 

i 120-40-1 5125.00 1000 
22.44 . . . .  1. ~MyRl~sTicAcl.D~. Methylene chloride 

.q&&1) ' 900.00 966 

; Di-noctylphthalate 117-84-0 .--. 
$84-66-2 237.50 20. 'Diethyl ...... phthalate ....................... ... ..!...... ...... l . ~ , ~ . . . l o o o ,  

.Lauric .............. Diathanolamide ., . . . . . . . .  
i ~ 7 ~ : 2  .., . 

n - H ~ x ~ E c A N . E  , .. , "  

j 11214&3 7do,oo. 300' 4 . ~  

n.UNDECANE ...... , 
,629-59-4 2750.60 i* 

~,,t j ; icylotet~~~~ilo~ne Naphthalene . .:5,Ss'a7-2 191-20-3 ^, l.56s,67 ..4bp 59' 

141-78-6 ......-----.. 
.-.- .................. .......... .... ................... 

.................... ....... ......................... 

. . . . . .  . _ .  ., . 
,. "-DODECAN.€.. . ~ - - -~ ,  . . . . . . . . . . . . .  ..L. .. 1260:dd . . 

.................... , . . . . .  ;gi36x.. .. 
. . . . . . . . . . . . . . .  

1544-76-3 
' n-Nitrosodiphenylamine n-T-~-~DECANE. . , 237:; 1 67 . . . . . . . . . . . . . . . . . . . . . .  
. . .  .I"_.._ ....... . . . . . . . . . . . . . . . . . . . . .  

.;1120-21-4 lss6.67 lood, ............................................... " 2 ~ ~ ~ .  . . . . . .  

............ . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

- I  - xx < -  - 
4051 98 31,uglKg 

3751 87:11, ugiUg 
405' -9851 ugkg 
330 79.47 uo/Ka 

- -  
-4jOI- 84 49*U#g 

405 
405' 

loo0 
..??!, - 
8ooo- 
395 

540 
900 

2000 
1000 
405 

3Ooo 

395 
2000 

2000, 

?6 . 
27 
27 
27 
27 - -  

%.3$ugn<g "--e - 27 

9570ugKg 27 
97.805@g 27 

10005uglKg 26 
ugKg 1 

- I-.--  

2031 01 ugKg 8 
8504uglKg 80 

ug/Kg 1 
73348ugKg 5 
42426 ug/Kg 2 
9514ugKg 27 

57735ugKg 3 

69761 ug/Kg 6 

-00_ugKg 4 

8681,ugiUg 27 

94 
99 
37 
30 
100 
100 
87 
96 
27 
100 
97 
98 
100 
100 
28 
18 
86 
100 
92 

2 2  rnglkg 
18333 rngkg 

665 mgkg 
955 mgkg 

151 mgkg 
938 mgkg 

40880 mgkg 
20440 mgkg 

306600 mgkg 
4000 mgkg 

20440 mgkg 

2200 mgkg 
14840 mgkg 
511 0 mgkg 

20440 mgkg 
163520 0 mgkg 

7 14246 
6 32726 

08423 
5 72912 

3 76821 
38576 
01147 
01 502 

101435 
093 

02935 

5 54606 
00728 
02779 
03023 
00978 

511 0 . "  mgkg 00616 11 
98 
12 511 0 mgkg" 01018 
6 1  - 
86 
8 
4 
23 
100 

61320.0 mgkg ,00577 
I- - 

613200 mgkg 00102 
_ _  

100 
100 
1 
2 

100 

4 864409.5 uglkg ,00047 
I 

100 
4 -5626 O*'uglkg 07199 
8 129997594- 
33 2044d600, .- ugkg 00046 * 

86 ~. 40827-46-g-u-&-g ~ - I 
.OOol 

I 42 I *.. 1 0 2 ~ - ~ - 0 Y i & k g ~  - --I" ---- ~ ._ I .Ipaos 
4 348.9 ugkg 1.164$- 4^s-" , - ~ - -_-- __ -.-". .- 

7 j483;ij.i @&g ~ .kllii 
41 " " 7373235:4- u@g *.oooo4 

"~ 
11 

1963057 ugkg .00219 
26 14746410.8 ugkg .oooO3 

I _ _ _  - -  

4 147~-41.l'-ugMg -_ -.111_--1- " x -- 1000-27 - 
8 "  589856432 . - ugkg "~ .ooodi 

100 
4 2721831.2 ugkg .00015 
7 4082746.9 _ug?ntg 0001 

46 1869950 uglkg 00289 
100 
80 
100 
4 7807487 uglkg OW52 
75 
100 
19 
83 

" * ^ "  - " - "  
- " 

160 

199085-5 ugkg .00198 -~ 

1 
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Table A.24 

c 

Comparative Descriptives 
Surface Soil Background Camparison 
Location: SSALUMINUM, BGALUMINUM 

Date 10 December 2002 

35000 - 
30000 - 
25000 - 

0 

+ 
.p 

20000 

15000 

10000 

5000 

0 

Location 
SSALUMINUM 
BGALUMINUM 

SSALUMINUM BGALUMINUM 

n Mean SD SE 95% CI of Mean Median IQR 95% CI of Median 
73 10666.239 5960.3907 697.61 10 9275.577 to 12056.90 9830.000 5820.000 8910.000 to 11200.00 
20 10202,500 3256.0614 728.0775 8678.617 to 11726.38 1 O350.000 5320.000 7770.000 to 12700.00 



analysed bnlh: Analyse-rt +General 1.63 

Table A.25 Mann-Whitney Test 
Surface Soil Background Camparison 
Location: SSALUMINUM t BGALUMINUM 

Date 10 December 2002 

Location I n I Ranksum Meanrank U 
SSALUMINUM I 731 3420.01 46.85, 741 .O 
BGALUMINUM I 201 951.01 47.55 1 719.0 

-105.000 
95.0% CI I -1890.000 to +m 

Difference between medians 

I Mann-Whitney U statistic 
1-tailed p 

1 

(normal approximation) 

,741 
0.541 0 (normal approxirnatim. corrected for'lies) 



G r  

Table A.26 Comparative Descriptives 5 
Surface Soil Background Camparison 
Location: SSARSENIC, BGARSENIC 

Date 10 December 2002 

c 

Location 

BGARSENIC 
SSARSENIC 

-b 
0 .  

8 
I 

o !  
I 

1 

SSARSENIC BGARSENIC 

n Mean SD SE 95% CI of Mean Median 1 IQR I 95%CI of Median 
2.600 to 3.600 3'050i ' 2'025i 3.200, 4.900 to 7.400 

72 3.353 1.7280 2.947 to 3.759 
20 6.085 1.9956 0'20361 0.4462 5.151 to 7 019 5.900 

-- 

E 

analysed with: Analyse-it + General 1.63 



Table A.27 

n l  92 

Mann-Whitney test 
Surface Soil Background Camparison 
Location: SSARSENIC z BGARSENIC 

10 December 2002 

Location 
SSARSENIC 
BGARSENIC 

-2.700 I -3.585 to +- 
Difference between medians 

95.0% CI 

n I Ranksum-1 Meanrank I U 
1226.5 2841.51 1436.5 39.471 71.83 213.5 

72 
20 

(nomal approximation) 

1226.5 
1 .oooo (normal approximation, corrected lor ties) I Mann-Whitney U statistic 

1-tailed p 

, 

I 



I' 

1 
I 

' O Q  

5 
I a 
U 
0 
0 m 

c 
0 

G 

W 
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- m -  
- b  
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0 0  
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m o  
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a r  
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0 0  
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Table A-29 

n l  93 

Location I n I Ranksum I Meanrank 1 U 
395.5 

3765.51 605.5 51’58/ 30.28 1064.5 
SSCADMIUM 73 i 
BGCADMIUM 20 1 

Mann-Whitney test 
Surface Soil Background Camparison 
Location: SSCADMIUM 2 BGCADMIUM 

10 December 2002 

0.96 I 0.31 to +- (normal approximalion) 

Difference between medians 
95.0% CI 

395.5 I 0.0009 (nona l  approximation. corrected for ties) 

Mann-Whitney U statistic 
1-tailed p 



analysed wnh Analyse-il + General 1 63  
6’ 
d 

Table A.30 Comparative Descriptives c_ 

Surface Soil Background .Camparison 
Location: SSCHROMIUM, BGCHROMIUM 

140 - 
120 - 
100 - 

80 - 
60 - 

Q 
r 

a 

. .  

I 

~ 

Location n Mean SD SE I 95%CIof Mean Median I IQR 1 95%CI of Median 
10.40) 12.40 to 18.60 

11.40 4.08 1 9.50 to 13.30 
SSCHROMIUM 73 20.22 2.1 81 15.87 to 24.56 

9.94 to 12.54 BGCHROMIUM 20 11.24 2.780 



analysed wdh: Arialyse-it + General 1.63 

Table A31 Mann-Whitney test 
Surface Soil Background Camparison 
Location: SSCHROMIUM 2 BGCHROMIUM 

10 December 2002 

Location 
SSCHROMIUM 
BGCHROMIUM 

n l  93 

n I Ranksum I Meanrank I U 
3745.01 41 6.0 7 3 1  20 626.01 51'30/ 31.30 1044.0 

4.20 I 1.70 to +- 
Difference.between medians 

95.0% CI (normal approximation) 

41 6 
0.001 7 (normal approximation. corrected lor ties) I Mann-Whitney U statistic 

1-tailed p 

I 



G T  
0 
d Table A.3 

2000 - 

0 

-1000 loo0: 

-2000 T 

analysed wilh Analyse-il + General 1 63 

Comparative Descriptives 
Surface Soil Background Camparison 
Location: SSMANGANESE, BGMANGANESE 

10 December 2002 

111 - 0 -  i 
1 

8000 
0 

7OOO 1 

Location n Mean SD . SE 
SSMANGANESE 73 296.31 877.934 102.754 
BGMANGANESE 20 237.1 0 63.940 14.297 

3000 - 

95% CI of Mean 
91.47 to 501.15 

207.18 to 267.02 
186.00 
228.50 

SSMANGANESE BGMANGANESE 

158.00 to 221.00 
196.00 to 288.00 



Table A 3 3  

Location I n I Ranksum I Meanrank 1 U 
994.0 

43.381 466.0 
SSMANGANESE 31 67.01 
BGMANGANESE 7 3 1  20 1204.01 60.20 

Mann-Whitney test 
Surface Soil Background Camparison 
Location: SSMANGANESE L BGMANGANESE 

10 December 2002 

I Difference between medians 
95.0% CI 

-49.00 
-79.00 to +-- (normal approximation) 

994 I 0.9932 (normal approximation. corrected for ties) 

Mann-Whitney U statistic 
1-tailed p 

L 



J\ 

Table A.34 Comparative Descriptives 
Surface Soil Background Comparison 
Location: SSAMERICIUM, BGAMERICIUM 

Date 10 December 2002 

140 - 
120 - 
100 - 
80 - 

60 - 

. 
0 

0 

0 

4 0  4 I 

SSAMERICIUM BGAMERICIUM 

Location 
SSAMERICIUM 
BGAMERICIUM 

n Mean SD SE I 95%CIof Mean Median i IQR I 95%CI of Median 
0.340 to 2.000 
0.008 to 0:012 

69 8.686 23.9947 2.8886 2.922 to 14.451 0.832 1 3.049 1 
50 0.01 0 0.0057 0.0008 0.009 to 0.01 2 0.009 j 0.007 1 

Page 1 of 10 



. .  
Table A.35 Mann-Whitney Tesl 

Surface Soil Background Comparison 
Location: SSAMERICIUM 2 BGAMERICIUM 

Date 10 December 2002 

Location 
SSAMERICIUM 
BGAMERICIUM 

0.823 I 0.438 to +- (normal approximation) 95.0% CI 
Difference between medians 

n 1 Ranksum I Mean rank I U , 

69 5843.5 84.69 21.5 
501 1296.51 2 5 . 9 3 1  3428.5 

21.5 
cO.0001 I (normal approximation. corrected for ties) 

Mann-Whitney U statistic 
1-tailed p 

Page 2 of 10 



Table A.36 

, 

60 

50 

40 

30 

20 

10 

0 

-1 0 

Comparative Descriptives 
Surface Soil Backgrwnd Comparison . 
Location: SSPLUTONIUM, BGPLUTONIUM 

Date 10 December 2002 

n 

- 9 ... * 

9 - 1  - -;A 

i -  1 

1 Mean I SD I SE I 95%CIofMean Median I IQR I 95% CI of Median 
SSPLUTONIUM~ 60 1 3.7581 8.0669 I 1.04141 1.674 to 5.841 0.821 I 4.632 I 0.337 to 2.170 

Location I n 

BGPLUTONIUM I 501 0.0391 0.01521 0.0021 I 0.034 to 0.043 0.035 I 0.0191 0.031 to 0.041 

Page 3 of 10 



. .  Table A.37 Mann-Whitney Tesl 
Surface Soil Background Comparison 
Location: SSPLUTONIUM t BGPLUTONIUM 

Date 10 December 2002 

Location 
SSPLUTONIUM 
BGPLUTONIUM 

0.775 
0.392 to +- (normal approximation) I Difference between medians 

95.1 % CI 

n I Ranksum 1 Meanrank 1 U 
274.0 

4556.01 75.931 30.98 2726.0 
60 
501 1549.0 

274 
<0.0001 (normal approximation. corrected for ties) I Mann-Whitney U statistic 

1-tailed p 

Page 4 of 10 



analysed wnh: Analyse4 t General 1.63 

Table A.38 Cornparatiwe Descriptiwes 
Surface Soil Background Comparison 
Location: SSURANI UM234. BGU RANI UM234 

Date 10 December 2002 

Lo 
SSURANI 

60 - 

:: 

n n Mean SD 
I4 71 3.971 8.871 9 

BGURANIUM234 20 1.097 0.5781 

SE I 95%CIofMean 
1.0529 1.871 to 6.071 
0.1 293 0.826 to 1.367 

-20 4 1 

SSURANIUM234 BGURANl\lM234 
c 

Median I IQR I 95% CI of Median 
1.5201 2.0431 1.200 to 2.300 
0.9451 0.2901 0.810 to 1.100 

Page 5 of 10 



Table A.39 Mann-Whitney Tesl 
Surface Soil Background Comparison ' 

' I Location: SSURANIUM234 2 BGURANIUM234 

anatysed wnn: Analyse-at t General 1.63 

I Date 10 December 2002 

.I 91 

Location I n I Rank sum 1 Meanrank 1 U 
SSURANIUM234 I 71 I 3640.0 I 51.271 336.0 
BGURANIUM234 I ' 20 I 546.0 I 27.301 1084.0 

0.553 I 0.230 to +- (normal approximation) 

Difference between medians 
95.0% CI 

\ 
336 

0.0002 (normal approximation, corrected for ties) I Mann-Whitney U statistic 
1-tailed p 

Page 6 of 1 0  



Table A.40 

2.5 

2 

1.5 

1 

0.5 

0 

-0.5 

Comparative Descriptives 
Surface Soil Background Comparison 
Location: SSURANIUM235, BGURANIUM235 

Date 10 December 2002 

0 ' I  

Location 
SSURANIUM235 
BGURANIUM235 

SSURANIUM235 BGURANIUM235 

n I Mean SD, I . SE 95% CI of Mean Median I IQR 95% CI of Median 
0 177 0 3430 0 0407 0 096 to 0 259 0 0861 0065 to0 115 " 1  20 0054 0 0205 0 0046, 0 044 to 0 063 0 0481 0016, o l l o l  0042 to0056 

Page 7 of 10 



Table A.41 

Location I n ' Ranksum I Meanrank 1 U 
SSURANIUM235 I 71! 3554 5 I 50.061 421.5 

Mann-Whitney Test 
Surface Soil Background Comparison 
Location SSURANIUM235 2 BGURANIUM235 

Date 10 December 2002 

BGURANIUM235 I 20: 631.5 1 31.581 998.5 

0.033 I 0.01 4 to +- 
Difference between medians 

95.0% CI (normal approximation) 

421.5 
0.0028 (normal approxnation. corrected tor ties) I Mann-Whitney U statistic 

1 -tailed p 

I 

Page 8 of 10 



Table A.42 Comparative Descriptives 
Surface Soil Background Comparison 
Location: SSURANIUM238. BGURANIUM238 

Date 10 December 2002 

-5 J L  1 

SSURANIUM238 BGURANIUM238 

30 - 
25 - 
20 - 
15 - 

Location 
SSURANIUM238 
BGURANIUM238 

Page 9.of 10 

n I Mean I SD I SE 1 95%CI c Mean. Median I IQR j 95% CI of Median 
. 2.620 4.3266 0.5099 1.603 to 3.637 1.300 1.325 ! 1.1 35 to 1.797 

20 721 1.0901 . 0.45561 0.1 01 9 0.876 to 1.303 0.950 1 0.2401 0.870 to 1 ,100 



Table A.43 

Location 
SSURANIUM238 
BGURANIUM238 

analysed wilh: Analyse4 + General 1.63 

Mann-Whitney Ted 
Surface Soil Background Comparison 
Location: SSURANIUM238 2 BGURANlUM238 

Date 10 December 2002 

n I Ranksum I Meanrank i U 
50.89 j 404.0 

1036.0 20 I 614.0 

Difference between medians 
95.0% CI 

Mann-Whitney U statistic 
1-tailed p 

0.329 
0.135 to +- (normal approximation) 

404 
0.001 4 (normal approximation. corrected for ties) 

Page 10 of 10 
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Table AS4 

Location I n I Ranksum I Meanrank I U 
BHALUMINUM I 102) 10659.01 104.50/ 4590.0 

analysed Wh: Analysed + Gennal 1.63 

Mann-Whitney Tesl 
Borehole Background Comparison 
Location: BHALUMINUN 2 BGALUMINUM 

10 December 2002 

BGALUMINUM I 981 9441.01 96.341 5406.0 

770.000 I -500.000 IO +o 95.0% CI 
Difference between medians 

(normal approximation) 

4590 I 0.1 594 (normal approximation. corrected lor ties) 

Mann-Whitney U statistic 
1-tailed p 

I 



.I 2 00 

Location I n Mean SD SE 
BHlnAl 1 102 9.309 0.530 0.0525 
BGlnAl I 98 9.237 0.671 0.0678 

I Difference between means 
95% CI 

I t statistic 
.l-tailed p 

0.072 
-0.069 to +c- 

0.84 
0.1999 



Table As6 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0 

-5 

Comparative Descriptive8 
Borehole Background Comparison 
Location: BHARSENIC, BGARSENIC 

Date 10 December 2002 

BHARSENIC BGARSENIC 

BHARSENIC 
BGARSENIC 

0.31681 4.125 to5.382 3.9001 3.3501 3.300 to 4.700 
2.400 to 3.100 4.7531 4.4213 3'21 49 1 0.4444 I 2.766 to 4.530 2.7001 2 9001 

1 03 
99 3.648 



Table A.57 

Location I n I Ranksum I Me 
BHARSENIC~ 1031 11878.01 

analysed wet. Anatyse-l1+ General 1.63 

Mann-Whttney Tesl 
Borehole Background Comparison 
Location. BHARSENIC 2 BGARSENIC 

Date 10 December 2002 

BGARSENIC I 991 8625.01 

I Difference between medians 
95.0% CI 

1.100 

I 0.600 to +- 

n rank ! U 
1 15.32 1 3675.0 
87.12 I 6522.0 

(normal approximation) 

Mann-Whitnev U statistic I 3675 
. 1-tailed p I 0.0003 (normal approximation, corrected for ties) 



Location I n Mean SD SE 
BHlnAs I 103 1.312 0.777 0.0765 
BGlnAs I 99 0.974 0.707 0.0791 

I Difference between means 
95% CI 

0.337 
0.156 10 += 

t statistic 3.07 
1-tailed p I 0.0012 



Table A.59 

0 1 
12000 

10000 

analysed wdh: Anabseil +General 1.63 

Comparative Descriptives 
Borehole Background Comparison 
Location: BHBARIUM, BGBARIUM 

Date 10 December 2002 

8000 - 
6000 - 

4000 - 

'"O:: 

-2000 i 
EHEARIUM EGBARIUM 

w f 1 
1 

Location I n I Mean I SD 

BGBARIUM I 991 96.1191 96.61731 9.71041 76.849 to 115.389 73.1001 63.7501 61.200 to 86.400 

SE I 95%CI of Mean Median I IQR 1 95% CI of Median 



Table A.60 
ar.atysed ww. Anatyse-fl General 1 63 

Mann-Whitney Test 
Borehole Background Comparison 
Location BHBARIUM 2 BGBARIUM 

Date 10 December 2002 

10.000 I -1.300 IO +- 
Difference between medians 

95.0% CI 

Location 
BHBARIUM 
BGBARIUM 

I 'Mann-Whitney U statistic 
1 -tailed p 

n 1 Ranksum 1 Meanrank I U 
102 4433.5 

(normal approximation) 

4433.5 
0.0677 (normal approximation. corrected for ties) 



. n I  201 

Location 
BHlnBa 
BGlnBa 

n Mean SO SE 
102 4.445 0.802 0.0795 
99 4.287 0.730 0.0734 

I Difference between means 
95% CI 

0.158 
-0.021 to +- 

\ 

t statistic 1.46 
1-tailed p I 0.0732 



Table A.62 
analysed wdh: Analyse-il + General 1.63 

Comparative Descriptives 
Borehole Background Comparison 
Location: BHCADMIUM. BGCADMIUM 

I Date 10 December 2002 

,600 

500 

400 

300 

200 

100 

0 

-1 00 
BHCADMIUM BGCADMIUM 

Location I n I Mean 1 SD 1 ' SE I 95%CIofMean Median I IQR 1 95% Clof Median 
BHCADMIUM I 971 15.5901 67.92771 6.89701 1.900 to 29.281 0.5501 0.9701 0.550 to 0.600 
BGCADMIUM I 81 I 015831 0.29761 0.0331 I 0.51 7 to 0.648 0.5501 0.1001 0.550 to 0.550 

-. 



Table A.6 

Location 
BHCADMIUM 
BGCADMIUM 

analysed wlh: Analyse4 + General 1.63 

Mann-Whitney Tesl 
Borehole Background Comparison 
Location: BHCADMIUM 2 BGCADMIUM 

Date I 10 December 2002 

n 1 Ranksum ' Meanrank I U 
9322 0 ;  96.10 3288 0 
66090. 81.591 4569.0 

I. 178 

0.050 I 0.000 IO+@ lnorml approximation) 95.0% CI 
Difference between medians 

3288 
0.0284 (normal approximation. corrected lor ties) I Mann-Whitney U statistic 

1-tailed p 



Table A.64 

BHCHROMIUM BGCHROMIUM 

analysed wlth. Analyse4 + General 1.63 

Comparative Descriptives 
Borehole Background Comparison 
Location: BHCHROMIUM. BGCHROMIUM 

Date 10 December 2002 

... 
.b 

Location 
BHCHROMIUM 
BGCHROMIUM 

n 1 Mean 1 SD SE I 95%CIof Mean Median I IQR I 95% Cl of Median 

1 1.200 to 14.900 i3'6001 11.050 99 18.751 24.6554 2.4780 13.833 to 23.668 14.200 9'2251 12.300 to 16.100 
102 15.826 9.8532 0.9756 13.891 to 17.762 . 



Table A.65 
andysed wnn: Anatyse-nt + General 1.63 

Mann-Whitney Tesl 
Borehole Background Comparison . 
Location: BHCHROMIUM 2 BGCHROMIUM 

I Date 10 December 2002 

Location I n I Ranksum I Meanrank ! U 
BHCHROMIUM~ 1021 10235.01 100.34 I 5116.0 

BGCHROMIUM~ 991 10066.01 101.68: 4982.0 

-0.175 I -2.000 to +- (normal approximation) 95.0% CI 
Difference between medians 

5116 
0.5645 (normal approximation. corrected for ties) I Mann-Whitney U statistic 

1 -tailed p 



I 
Table A.66 

analysed wnh: Analyse-11 + General 1.63 

Comprative Descriptives 
Borehole Background Comparison 
Location: BHIRON, BGIRON 

Date 10 December 2002 

140000 .I 

120000 - 
100000 - 
80000 - 
60000 - 
40000 - 
20000 - 

0 -  

.” 
T. 
5 

c 
i 

€5 

i 

BGIRON 

t 
-20000 4 

BHIRON 

BGIRON~ 991 14531.9801 13257.27051 1332.40581 11887.864 to 17176.10 11600.000~ 6955.0001 10900.000 to 13100.00 
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Table A.67 
analysed wmh: Analyse-if +General 1.63 

Mann-Whitney Tesl 
Borehole Background Comparison 
Location: BHIRON 2 BGIRON 

I Date 10 December 2002 

Location I n I Rank sum I Meanrank I U 
BHIRON~ 1021 9635.51 94.47 I 5715.5 
BGIRON~ 991 10665.51 107.731 4382.5 

Difference between medians -1010.000 
95.0% CI I -2170.000 to +- (normal approximation) 

571 5.5 
0.9470 (normal approximation. corrected for ties) I Mann-Whitney U statistic 

1 -tailed p 



I 
Table A.68 

analysed wllh: Anatyse-tl + General 1.63 

COmpatatlVe Descriptives 
Borehole Background Comparison 
Location: BHMANGANESE, BGMANGANESE 

Date 10 December 2002 

3000 - 
2500 - 
2000 - 
1500 - 
1000 - 

" 

0 

Location 
BHMANGANESE 
BGMANGANESE 

,. 
t! 0 

D 
500- { & 
0 -  

n Mean SD I SE 1 95%CIof Mean Median I IQR I 95%CI of Median 
154.085 to 220.395 130.000 lo 164.000 ' 

14g'000/ 1 ~ ~ : ~ ~ ~ ~  116.400 to 195.000 99 217.640 341.9622 34.3685 149.437 to 285.843 141.000 
102 187.240 168.7973 16.71 34 

-500 4 * 
BHMANGANESE BGMANGANESE 



Table A.69 
analysed u--. Anatyse-81 + General t 63 

Mann-Whitney Test 
Borehole Background Comparison 
Location. BHMANGANESE 2 BGMANGANESE 

Date 10 December 2002 

-3.000 I -21.900 to +- 
Difference between medians 

95.0% CI 

Location 
BHMANGANESE 
BGMANGANESE 

(normal approximation) 

n I Ranksum I Meanrank i U 
' 102 10193.0 99.931 5158.0 

991 10108.01 102.lOl 4940.0 

5158 
0.6043 (normal approximation. corrected for ties) I Mann-Whitney U statistic 

1-tailed p 



Table Ai70 

7 

8 

5 

4 

3 

2 

1 

0 

-1 

-2 

Comparative Descriptives 

Location: BHAMERICIUM-241, B'GMERICIUM-241 

Date 10 December 2002 

... ... 
f 

a - -  I :  
1 

BHAMERICIUM-241 BGMERICIUM-241 

BGMERICIUM-241 I 281 -0.0021 0.00681 0.00131 -0.004 to0.001 o.ooo( 0.010( 0.000 to 0 



-1 

Table A.70 Cornparatiwe Descriptives 

Location: BHAMERICIUM-241, BGMERICIUM-241 .. 
Date 10 Decernher 2002 

. 
7 -  

6 -  

5 -  

4 -  

3 -  

- 5  

,. \, 

... ... ... 
f 

\ 

-2 4 I 

BHAMERICIUM-241 BGMERICIUM-241 . 

BGMERICIUM-241 I 281 -0.0021 0.00681 0.00131 -0.004 to 0.001 0.000 I 0.0101 0.000 to 0 



Table A.71 

Location I . n i Ranksum I Meanrank I U 
BHAMERICIUM-241 I 95 I 6938.01 73.031 282.0 

Mann-Whitney Test 

Location: BHAMERICIUM-24; 2 BGMERICIUM-241 

Date 10 December 2002 

BGMERICIUM-241 I 28 1 688.01 24.571 2378.0 

0.070 I 0.022 to +m (normal approximation) 

Difference between medians 
95.0% CI 

282 I <0.0001 (narmal approxtrnation. corrected !or ties) 

Mann-Whitney U statistic 
1-tailed p 



1 

20 - 

'15 - 

10 - 

6' 
6 
JZ 

Location 
BHPLUTONIUM-239/240 
BGPLUTONIUM-239/240 

Table A.72 Comparative Descrlptlves I 

n I Mean I SD 
98 0.634 0.21 0 to 1.058 
99 0.004 0.0073 2'1 ' 31 1 0'2135/ 0.0007 0.002 t00.005 

analysed wth: Anatyse-it + General 1.63 

Location: BHPLUTONIUM-239/240, BGPLUTONIUM-239/240 

Date 10 December 2002 

0 

L 
-5 I 

BHPLUTONIUM- BGPLUTONIUM- 
2391240 2391240 

Median I 

0.000 

OR I 95% CI of Median 
0.041 to 0.160 

0.010 



J 

Table A.73 Mann-Whitney Test I 

Location 
BHPLUTONIUM-239/240 
BGPLUTONIUM-239/240 

analyred wdh: Analyse-it + General 1.63 

n Ranksum 1 Meanrank 1 U 
1572.5 

6522.5 
98 
99 

Location: BHPLUTONIUM-239/240 2 BGPLUTONIUM-239/240 

Date 10 December 2002 

0.060 
0.043 to+- (normal approximation) I Difference between medians 

95.0% CI 

1572.5 
<0.0001 (normal approximatien, corrected for ties) I Mann-Whitney U statistic 

1-tailed p 

. .  



analysed wnh: Anabseil + General 1.63 

Table A.74 Comparative Descriptives I 

25 - 
20 - 

15 - 
10 - 

Location: BHURANIUM-234, BGURANIUM-234 

Date IO December 2002 

0 

6 

Q 

95% CI of Median 

f 

0.593 to 0.965 0.6001 0.2751 0.550 to 0.700 BGURANIUM-2341 99 I 0.7791 0.93231 0.09371 



Table A.75 

Locati 
BHURANIUM-: 

Mann-Whitney Tesl 

Location: BHURANIUM-234 2 BGURANIUM-234 

Date 10 December 2002 

BGURANIUM-234 I 
n n 1 Ranksum I Mean 
14 I 1181 17017.01 

ank I U 
1686.0 

991 6636.01 67.03 44'21 1 9996.0 

0.700 I 0.526 to +- 
Difference between medians 

95.0% CI (normal approximation) 

1686 
~0.0001 I (normal approximation. corrected for ties) 

Mann-Whitney U statistic 
1-tailed p 

, .. ~ 



I. " 

\ 



Table A.77 

198 

Mann-Whitney Test 

Location: BHURANIUM-235 2 BGURANIUM-235 

Date 10 December 2002 

Location I n 1 Ranksum 1 Meanrank 1 U 
BHURANIUM-2351 99 I 13076.5 I 132.09 I 1674.5 
BGURANIUM-235 I 991 6624.51 66.91 I 8126.5 

0.063 I 0.053 to +- 
Difference between medians 

95.0% CI (normal approximation) 

1674.5 
d.OOO1 I (normal approximatipn. corrected for ties) 

Mann-Whitney U statistic 
1-tailed p 



analysed with: Analyse-it + General 1.63 

Table A.7 Cornparatiwe Descriptives I 

10 - 

8 -  

Location: BHURANIUM-238, BGURANIUM-238 
Date 10 December 2002 

0 
0 
3 

0 

SD Location I n I Mean I 

L I  

, BHURANIUM-238 BGURANiUM-238 

SE 95% CI of Mean Median I IQR I 95%Ciof Median 

0.7331 0.37591 0.03781 0.658 to 0.808 0.7001 0.4001 0.600 to 0.700 BGURANIUM-2381 991 



Table A.79 

217 

Mann-Whitney Tesl 

Location: BHURANIUM-238 2 BGURANIUM-238 

Date 10 December 2002 

Location I n 1 Ranksum I Meanrank I U 
BHURANIUM-238 I 1181 16668.51 141.26j 2034.5 
BGURANIUM-2381 99) 6984.51 70.551 9647.5 

Difference between medians , 0.500 
95.0% CI I 0.400 to +- (normal approximation) 

2034.5 
~0.0001 I (normat approximation. corr&ted tor ties) 

Mann-Whitney U statistic 
1-tailed p 

L 
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APPENDIX B TABLES 
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labie 6-1. Development of Wildlife Refuge Worker Exposure Units' 
llndivfduai Jobcategory Task 

. 

-.. 
' M A  Maintenance Mechanic indoors 
' M A  Maintenance Mechanic building equipment maintenance 
' M A  ' MaintenanceMechanic driving 
' M A  Maintenance Mechanic gravel 
'MA A Maintenance Mechanic irrigation 
'MA A Maintenance Mechanic Dost holes 

Maintenance Mechanic 
Maintenance Mechanic 
Maintenance Mechanic 
Maintenance Mechanic 
Maintenance Mechanic 
Maintenance Mechanic 
Maintenance Mechanic 
Maintenance Mechanic 
Maintenance Mechanic 
Maintenance Mechanic 
Maintenance Mechanic 

total 
indoors 
driving 
spraying 
equipment maintenance 
painting 
snow plows 
disking 
post holes 
gradinvdike repair 
mowing 
trail maintenance 

total 
'CQI A Maintenance Mechanic Indoors 
'Co-I A Maintenance Mechanic inspect damslpeizometers 
'CO-I A Malntenance Mechanic sewer treatment plant maintenance 
'Co-I A Maintenance Mechanic carpentrylpaintinghpairs 
'CGI A Maintenance Mechanic installing concrete pad 
%o-I A Maintenance Mechanic sign posts 
'co-I A Maintenance Mechanic control waterline breakdown 

'M-8 A Eng. Equip. Oper. Indoors 
'MB A Eng. Equip. Oper. driving 
'M-B A Eng. Equip. Oper. fencing 
' M A  Eng. Equip. Oper. prescribed burning 
* M A  Eng. Equip. Oper. building maintenance 
' M A  Eng. Equip. Oper. irrigation 
' M A  Eng. Equip. Oper. mowing 
' M B A  Eng. Equip. Oper. blade mads 

' M A  Eng. Equip. Oper. waterline maintenance 
'MB A Eng. Equip. Oper. dig irrigation ditchedrepair dikes 
'MB A Eng. Equip. Oper. dig duck ponddeikes 
'M-B A Eng. Equip. Oper. dig road from quarry 

'MV-C A Eng. Equip. Oper. indoors 

total 

Eng. Equip. Oper. excavate gravel 

total 

'Mv-C A Eng. Equip. Oper. place rib-rap/dike enforcement 
'MV-C A Eng. Equip. Oper. prescribed burning . 
'MV-C A Eng. Equip. Oper. repair eqpmf/vandalism/property maint. 

(0-10 acres) at specific 

383 100 
0 0 
0 0 

317 50 
16 100 

I 

25 I 
0 

264 
65 
390 
0 
4 
0 

684.5 
36 

,4.33 
0 

33.3 
100 
100 
100 
0 

100 
0 
50 
50 

25 
60 50 
384 100 
352 100 
8 100 

31 100 
80 100 

20 

10 

0 
0 
0 

280 
120 
17.5 
0 

160 
80 
0 
0 
0 

0 
0 
0 

100. 
50 
50 
0 

100 
100 
0 
0 
0 

175 100 
0 0 

329 100 

(10-500 acres) outdoors 

0 0 
634 100 
25 100 
317 50 
0 0 

216 
4.33 

0 
0 
0 
20 
0 

33 
684.5 

36 

100 
33.3 

0 
0 
0 

100 
0 

100 
50 
50 

60 50 
0 0 
0 0 

0 0 
0 0 

~ 0' 0 

. .  

165 100 
70 100 
80 100 
0 0 

120 50 
17.5 50 
140 100 
0 0 
0 0 

60 100 
240 100 
160 100 

0 0 
110 100 
0 0 

hours in large %time in 

0 0 
0 0 
0 0 
0 0 
0 0 

0 
4.33 

0 
0 
0 
0 
0 
0 
0 
0 

0 
33.3 

0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 

0 
0 
0 
0 .  
0 
0 

0 
0 

0 0 
0 0 
0 0 



YO time 
indoors 

hours In medium . YO time in hours in large 
areas outdoors medium areas areas outdoors 
(10-500 acres) 1 outdoors 1 (500-6000 acres) 

'Table 8-1. Development of Wildlife Refuge Worker Exposure Units' 
lndMdual Job categoty Task 

'MVC Eng. Equip. Oper. driving 
'MV-C A Eng. Equip. Oper. snow removal 
'MVC A Eng. Equip. Oper. firebreaks 
'MVC A Eng. Equip. Oper. grading roads 
'MVC A Eng. Equip. Oper. buildrepair dikehater control structuresRrails 
'MV-C A Eng. Equip. Oper. excavate impoundments I 

Yo time In 
large areas 

outdoors (0-10 acres) at specific 

0 0 
42 100 
0 0 
0 0 

, 144 50 
70 100 

- 

total 
'CO-L A Eng. Equip. Oper. indoors 15 
'CO-L A Eng. Equip. Oper. driving 0 0 

indoor carpentrylmaint. 272 100 
'CO-L A Eng. Equip. Oper. snow plowing 14 100 
'CO-L A Eng. Equlp. Oper. 

'CO-L A Eng. Equip. Oper. blading roads 0 0 

T O - L  A Eng. Equip. Oper. ditching 140 100 
T O - L  A Eng. Equip. Oper. wetlands mgmt. 0 0 
' C O L A  Eng. Equip. Oper. ditches for roads 0 0 
%O-L A Eng. Equip. Oper. repair waterline breaks 105 100 
'CO-L A Eng. Equip. Oper. trenchhg/pond installation . 105 100 
'CO-L A Eng. Equip. Oper. instaltheplace sCer lines 70 100 

'COJ A Tractor Operator Indoors 10 
' C W  A Tractor Operator driving 0 0 
' C W  A Tractor Operator indoor maintenance 179- 100 
' C W  A Tractor Operator area cleanup 45 100 

' C W  A Tractor Operator corn cutting 0 0 
' C W  A Traclor Operator water line maintenance 85 100 
' C W  A Tractor Operator repair waterline breaks 152 100 

'M-F HabHat Mngmt Specialist assist biologistlsunrey 15 33.5 
'M-F Habitat Mngmt Specialist driving 0 0 

'M-F Habllat Mngmt Specialist horsebacWATV riding 0 0 
'M-F Habilat Mngmt Specialist 47.67 33.3 

'CO-L A Eng. Equip. Oper. mowing 35 50 

total 

' C W  A Tractor Operator mowing 525 50 

total 
m-F . Habitat m t  Specialist Indoors 50 

'M-F Habitat Mngmt Speclalist coop fanning oversite 135 50 

'M-F Habitat Mngml Specialist 4 50 
total 

WV-B wildlife Blobgist Indoors 60 
'MV-B Wildlife Biologist veg survey 21.33 33.3 
'MV-B Wildlife Biologist prescribed burning 0 0 
'Mv-8 Wildlife Biologist wildlife suweys (specieslhabilats) 100 33.3 

'CO-F Wildlife Biologist IndOOrS 33 
'CO-F, Wildlife Biologist survey 8 census, mostly waterfowl 160 33.3 

'Mv-B Wildlife Biologist benthic samples 48 50 
total 

227 100 
0 0 
70 100 
168 100 
144 50 
0 0 

192 100 
0 0 
0 0 

255 100 
35 50 
0 0 

210 100 
35 100 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

85 . 100 
0 0 
0 0 

525 50 
28 100 
0 0 
0 0 

15 33.5 
178 100 
135 50 
0 0 

47.67 33.3 
4 50 

15 
0 
0 

357 
47.67 

0 

33.5 
0 
0 

1 00 
33.3 

0 

21.33 33.3 
80 100 
100 33.3 
48 50 

160 33.3 

21 3 3  33.3 
0 0 

100 33.3 
0 0 

160 33.3 



. _. . .  , .  : 

.__ :.. !;:' . .  : , 
... . . .  3 

hours in small 
areas outdoors 
. (0-10 acres) 

.. .  

YO time in 
small areas 
at specific 

. .  

r 

'CO-F Wildlife Eiotogist driving 
'CO-F Wildlife Biologist seeding 
'CO-F Wildlife Biologist wetlands mgmt. 
'CO-F wildlife Biologist observe coop fanning 
'CO-F wndlife eioioaist beaver damhuskrat dam cleanina 

Table B1. Development of Wildlife Refuge Worker Exposure Units 
Job category Task 

~~ 

0 
0 
0 

112 
135 

total 
*MH Wildlife Eioiogist Assistant Indoors 
'MH Wildlife Blobgist Assistant environmental educationltours 
'MH Wildlife Biologist Assistant wildlife 81 plant surveys 
'MH Wildlife Biologist Assistant driving 

40 
40 

90.67 
0 

Wildlife Biologist 
WdMe Biologist 

%O-F Wildlife Biologist 

total 
*cocA eio. Tech. indoors 20 
' C O C A  8io.Tech. crop checkslobserve harvesVyield calcsldriving 319.5 50 
'COC A eio. Tech. mowing 56.5 50 
*COCA Blo.Tech. diskinghetlands restoration 0 0 
'coc eio. Tech. wetlands restoration 0 0 

total 
'M3 A Work Supetvlsor Indoors 20 
'M-JA Work Supervisor drhring 0 0 
'M-JA Work Supervisor surface grading 0 0 
'M-JA Work Supervisor trenchinglfence postslditchinglimpoundmentl 107 50 

total 
constmction/difl moving/grading 

'CO-K A Maintenance Supervisor indoors 25 
*CO-KA Maintenance Supervisor driving 0 0 
'CO-K A Maintenance Supelvisor walking water lines 0 0 

'COX A Maintenance Supervisor prescribed burning 0 0 
'COX A Maintenance Supervisor snow plowing 10 100 
'COX A Maintenance Supervisor disking 0 0 

'CO-K A Maintenance Supervisor mowing, brush cutting 70 50 

0 
32 
21 

Bio. Tech. 
Blo. Tech. 
Bo. Tech. 
Bio. Tech. 
Bb. Tech. 
eio. Tech. 
Blo. Tech. 
eio. Tech. 

total 
Indoors 
driving 
burning 
refuge maintenance 
spraying 
wetlands restoration (survey) 
benthic samples 
wildlife surveys (speciedhabifats) 

I tasks 
0 
0 
0 
50 
100 
0 
50 
100 

100 
33.3 

0 

30 
0 
0 

116.67 
35 
0 
48 
350 

WV-A 610. Tech. 
Bio. Tech. 

'MI-A 610. Tech. beaver damhuskrat dam cleaning 

0 
0 

33.3 
33.3 

0 
50 

33.3 , 
8 33.3 
0 0 

104 100 

(10-500 acres) outdoors 

243 100 
80 100 
240 100 
112 50 
0 0 
96 100 
32 50 
0 0 

hours in large YO time in 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
90.67 33.3 
396 100 

266 
70 

1 16.67 
35 
12 
48 
350 
8 
8 
0 

100 
100 
33.3 
33.3 
100 
50 

33.3 
33.3 
100 
0 

0 0 
90.67 33.3 

0 0 

0 0 
0 0 

1 16.67 33.3 
35 33.3 
0 0 
0 0 

350 33.3 
8 33.3 
0 0' 
0 0 

31 9.5 

45 100 

854 100 
72 100 
107 50 

0 0 
0 0 
0 0 

575 100 
28 100 
70 50 
20 100 
0 0 
20 100 

~~ 

0 
0 
0 
0 
0 
0 



. .. 
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IlndMdual. Job category Task 

- 
'C0.K A Maintenance Supervisor repair waterline breaks 

%time 
indoors 

total 
Archaeologist 

Archaeologist 
Archaeologist surveylmonitor sites 

Archaeologist observe earth moving 
'M Aichaeologist recover artifacts 
'MC Archaeologist soil profile cleaning 

areas outdoors 
(0-1 0 acres) 

50 

small areas areas outdoors medium areas 
at specific (10-500 acres) outdoors 

tasks 

total I 
'M Assistant Archaeologist Indoors I 50 
'M-K Assistant Archaeologist pedestrian surveys. monitoring, surveyinglmapping 
'M-K Assistant Archaeologist field trips 
'Mx Assistant Amhaeologist collecting surface artifacts I 

30 100 

'Co-8 
'CO-B 
'CO-B 

0 0 

Supervisor Refuge Operatioi Indoors 
Supervisor Refuge Operatioi driving 
Supenrlsor Refuge Operatioi prescribed burnlng 
Supervisor Refuge Operatioi habitat survey 
Supewisor Refuge Operatiot monitoring field work, property checks, 
Supewisor Refuge Operatioi monitoring plowed fields 
Supervisor Refuge Operatioi firebreaks 
Supervisor Refuge Operatioi monitor trenchinglwater line repair 

areas outdoors 
(500-6000 acres) 

total 
Forester Indoors 
Forester 
Forester 

'CO-E Forester 
'CO-E Forester 

Forester 

large areas 
outdoors 

prescribed burning 
marWng timber/forest inventories 
interpretive walks 

. 210 33.3 
13.33 33.3 
180 50 

total 
Fire Mngmt Officer Indoors 
Fire Mngmt Officer drhring/induding surveys 
Fire Mngmt Officer observe burning 

Fire Mngm Officer monitor firebreaks 
Fire Mngmt Officer 

'M-l Fire Mngmt Officer wildlife surveys 

monitor bums and firebreaks 

210 
13.33 
180 

40 

ralking 

50 

0 0 
0 0 

67.67 33.3 
0 0 

2.5 50 
0 0 
152 100 

0 0 
0 0 
6 50 
0 0 
30 50 

0 0 
0 0 
12 33.3 
0 0 
0 0 

50 

102 100 
25 100 

67.67 33.3 
0 0 
2.5 50 
10 100 
0 0 

100 100 
80 50 
6 50 
347 100 
30 50 

365 100 
120 100 
12 33.3 
8 100 
28 100 

total 
M - D A  Refuge Manager Indoors 
M - D A  Refuge Manager driving 
M D  A Refuge Manager observe contractors 
M-D A Refuge Manager observing archaeiogical digs 
M-DA Refuge Manager observe gravel pit operations (monitor 

total 
MV-E A Refuge Manager Indoors 
MV-E A Refuge Manager monitorhritinglevaluete activities 

hoursinsmall I %timein I hourslnmedium I %timein I hoursln large I % timein 

90 

controls) 

. 90 

0 0 
I I 

. 430 ' 33.3 
0 0 
40 100 
150 100 
80 100 

430 33.3 
480 100 
0 0 
0 0 
0 0 

430 33.3 
0 0 
0 0 
0 0 
0 0 

I I 

33.3 
33.3 
50 

210 33.3 
13.33 33.3 
0 0 

0 ' 0  
0 0 

67.67 33.3 
406 100 
0 0 
0 0 
0 0 

0 0 
80 50 
0 0 
0 0 
0 0 

0 ; 0 
0 0 
12 33.3 
0 0 
0 0 

0 0 
49 100 
3 100 
10 100 

50 100 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

124 100 I o  0 . o  
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Tnble 84. Development of Wlldiife Refuge Worker Exposure Units' 
IndMduel Job categoty 

prescribed burning 

prescribed burns 
walking/property review 
walking/monitoring/observing 

walking over fanned area 
Refuge Manager surficial soil sampling 
Refuge Manager 

Outdoor Rec. Planner 
Outdoor Rec. Planner 
Outdoor Rec. Planner 

Outdoor Rec. Planner prescribed bums 
Outdoor Rec. Planner Inspectiodplanni 

prescribed bume 



1 

hours in medium 
areas outdoors 
(10-500 acres) ' 

Table 81. Development of Wlldllfe Refuge Worker Exposure Units' 
llndlvldual Job category Task %time in 

medium areas 
outdoors 

%time 
Indoors 

' 

total 
MV-G A Refuge guide Indoors 80 
MV-G Refuge guide assist in interpretive program 
MVOA Refugeguide bird banding 

MV-H A Refuge guide Indoors 80 
MV-H A Refuge guide interpretive program 
W - H A  Refuge guide bird banding 

total 
MV-I Refuge guide Indoors 80 
MV-I Refuge guMe train volunteerdproject 
MV-I Refuge guide litter cleanups 
MV-I Refuge guide driving 
MV-I ' Refuge guide environmental games for interpretive program 

total 

MV-I Refuge guide tours I 
total 

CO-H A Refuge guide lmlOOI8 
CO-H A Refuge guide driving, Including lours 
=HA Refugeguide trail tours 
CO-H A Refuge guide post holes 

total 

(0-10 acres) at specific 

43.33 33.3 
0 0 

30 100 
248 100 

90 
0 0 
5 50 ' 

12 100 

I 

43.33 33.3 
15 100 

96 100 
5 50 
0 0 

0 0 
0 0 

864 100 
. 16 io0 

120 100 
0 0 
0 0 
60 50 
40 33.3 

0 0 
0 0 

0 0 
15 100 
27 100 
60 50 
40 33.3 

Data used Times for specific tasks reported by Wndlife Refuge Workers In Rocky Mountain Arsenal (RMA) survey, 1990. 
= those Indiiduals who reported they work at least 50% of their time outside. 

A =  those Individual who reported no work In year surveyed that typically is done on large areas 

Origlnal suwey data from: Table 8.2-14 (RMA IEA/RC Appendix B.8/93) (reported times at middle and higher activities, outdoors) 
and from Table 8.2aIt2-1,2,3,4,5.8 6 (RMA IENRC Appendix E, 2/15/94) (reported times doing specific tasks). 
Survey was performed by Shell for the Army's Baseline Risk Assessment for the RMA. 
Wildlife Refuge Workers from Malheur, Oregon (M), Minnesota Valley, MN (MV) and Crab Orchard, IL (CO) Wildlife Refuge Workers were included in the survey. 

gement in deciding how much land each type of task would typically be performed on. 

hours in large %time In 

43.33 33.3 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
40 33.3 

0 0 
0 0 
0 0 



Table B-2. Basis for 20 days WLRW Subsurfac Exposure Frequency 

hours YO 

4 50 
32 50 
21 100 
8 100 
80 100 

1 10 100 

60 
180 

50 
100 

47.2 22.5 

Data from Table B-1 
Subsurface activities for individuals spending 30 to 70% time outside 
Used to estimate exposure frequency for subsurface exposures 

. .  . .  
, .. 

I 



Table 83. Calculations of Exposure Unit based on times a Wildlife Refuge Worker might typically spend working on 
specific size areas at Rocky Flats 

small areas medium areas large areas 
outdoors outdoors outdoors . 

(500-6000 
(0-10 acres) (1 0-500 acres) acres) 

All workers 

N=33 

Biological 
workers, * 
N = 2 0  

total n (tasks with hours reported) for all workers 
total hours spent by all workers in 
specific size areas: small 
total time spent in all areas combined: 

mean size of h strata, (acres) (professional judgment) 
proportional time weighted factor, wh Wsmall 

Mean EU size (time-weighted) (acres) - 460.4 

biological worker = those who spent at least'50% 
of time working outside (marked by *) 
total n (tasks with hours reported) for 
biological workers 
total hours spent by biological 
workers in specific size areas: 
total time spent in all areas combined: 

mean size of h strata, (acres) (professional judgment) 

small 

proportional time weighted factor, wh Wsmalt 

180 180 180 

12533.01 medium 15471.01 .large 31 84.01 
31 188.03 31 188.03 31 188.03 

0.401 85321 1 Wmedium 0.49605601 9 Wlarge 0.1 0209077 
3251.091 5 255 

2.009266055 126.4942848 331 .go6384 

. 131 131 131 

large 2524.67 9813.17 medium 1 3393.1 7 
25731.01 25731.01 25731.01 

0.381 375236 Wmedium 0.520506968 Wlarge 0.0981 178 
255 3251.091 5 

Mean EU size (time-weighted) (acres) 453.6 



. .  : ' .  
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Table 83. Calculations of Exposure Unit based on times a Wildlife Refuge Worker might typically spend working on 
specific size areas at Rocky Flats 
Small- 
medium area small-med area workers spent 0 time in large area (*) 

total n (tasks with hours reported) for 
workers, * small-med area workers 81 

total hours spent by small-med 
N =  15 workers in specific size areas: small 6851 

total time spent in all areas combined: 14093 
proportional time weighted factor, wh Wsmall 0.4861 27865 
mean size of h strata, (acres) (professional judgment) 5 

81 8 

medium 7242 large 0 

Wmedium 0.5 1 3872 1 35 Wlarge 0 
14093 14093 

255 3251.091 

Mean EU size (time-weighted) (acres) , 133.47 

RSALs 300 

Please note: 
- An exposure unit (EU) does NOT equal a sampling unit. 
- An EU is the area over which long-term expoqure f0r.a given receptor is estimated. 

- Data collected in a parhular EU is averaged together to get an idea of the concentration to which that receptor would be exposed over a long 
period. 

- Dissimilar data should not be combined into a single EU, since they may represent more than one population. 

- The size of sampling units in a particular area should be determined by the confidence one has in the available data and in the historical 
evidence for contamination there. 

- If an area was known to be contaminated or if the available data indicates the variability is high, the sampling unit would be smaller, since the 
statistical confidence is lower. 

- EPA DQO guidance indicates that acceptable statistical confidence levels need to be chosen up-front. These confidence limits can be used 
to determine sampling unit size. 
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I 
I Worksheet 

"2002 Toxicity" 

"Exp. pt conc" 

"Equations WLRW" 

"WLRW Surface 
Intakes" 

Step 
1 

Description 
Presents toxicity factors used in the calculations. 

Presents chemicals of concern for the Solar Evaporation Ponds (IHSS 
101) risk assessment including: number of samples; percent detection; 
minimum; maximum; mean; and 95% UCL. 

Presents equations used in calculations. 

Presents factors used to calculate chemical intakes for a wildlife refuge 
worker from surface soil exposures, calculates intakes and presents the 
results. 

2 

'IWLRW Surface 'Oil 

Risk" 

3 

Presents factors used to calculate human health risks and hazards to a 
wildlife refuge worker from surface soil exposures, calculates risks and 
hazards and presents the results. 

'IWLRW Subsurface 
Intakes" 

Presents factors used to calculate chemical intakes for a wildlife refuge 
worker from subsurface soil exposures, calculates intakes and presents 
the results. 

,IWLRW Subsurface 'Oil 

Risk" 

Presents factors used to calculate human health risks and hazards to a 
wildlife refuge worker from subsurface soil exposures, calculates risks 
and hazards and presents the results. 

8 

9 It1SumrnaryB8 I Summarizes results of the assessment. 

Presents the percent of the total risk due to each COC by exposure 
pathway and media. "% Risk by COC" 

Page'l 



1. Values for DAF are from EPA. 2001. Values for chromium are default values based on the value for cadmium 
2. Assessed as chromium (VI). 

E = NCEA provisional value 

R = RSALS PPRG Tables 

IRIS, 2001 = US: Environmental Protection Agency. 1998. Integrated Risk Information System On-line database Office of Research and Development, Cincinnati, 
OH. June. 
HEAST 1997 = U.S. Environmental Protection Agency. 2001. Health Effects Assessment Summary Tables 
HEAST 2001 = U.S. Environmental Protection Agency. 2001. Health Effects Assessment Summary Tables, Radionuclide Table, 
EPA, Office of Radiation and Indoor Air (ORIA), April. 
EPA 2001 = U.S. Environmental Protection Agency. 2001. Risk Assessment Guidance for Superfund Volume I Human Health Evaluation Manual (Part E, Supplemental 
Guidance for Dermal Risk Assessment), Interim, EPA/540/R/99/005, OSWER 9285 7-02EP, PB99-963312, September 

I 



Table C-3. Solar Ponds Uranium Conversion from Activity to Mass 

U-233/U-234 
U-235 
U-238 

U-235 
U-234 

6.53 6.53E-09 1.05E-06 1.05E-02 
0.289 - 2.89E-10 1.34E-04 1.34E-01 
3.77 3.77E-09 1 . 1 3E-02 1.13E+01 

2.1 6E-06 Ci/g 
6.24E-03 Ci/a 

U-233/U-234 
U-235 

7.99E-08 TBq/g 
2.31 E-04 TBa/a 

3.65 3.65E-09 5.84E-07 5.84E-04 
0.153 1.53E-10 7.09E-05 7.09E-02 

U-234 Accounts for all U-233/U-234 Activity 

U-238 I 2.14 

1000 

2.14E-09 I 9.88E-041 9.88E-01 

Surface Soil COC 

U-235 I 0.2 1 I 2.06E-101 9.54E-05 I 9.54E-0: 

1 



Table C-4. Exposure point concentrations 

I Uranium-235 I 71 I 76% I -0.008 I 2.3 I 0.186 I ’ 0.134 I 0.289 I 

I Americium-241 I 15 I 60% 8.188 I 1.70 I 10,633 

(1) The 95% UCL was used as the exposure point concentration for all COCs except Am-241 for liner material for 
which the maximum was used. 

(2) The 95UCL concetrations for mineral uranium was calculated from the 95UCL for the radibnuclide. 

1 

I 



Table C-5 Wildlife refuge worker equations for calculation of risks and hazard quotients 

Inhalation Risk = CSs x IR-h x ET x ETo x EF x ED x AWF x AUF x (l/PEF) x 1000 x SFi 

Ingestion Risk = CSs x IR-s x EF x ED x AWF x AUF x 0.001 x SFo 

External Radiation Risk = CSs x ED x EF/365 x ET124 x AWF x AUF x SFe 

Inhalation Risk = [(CSs x IR-h x ET x ETo x EF x ED x AWF x AUF x (l/PEF))/(BW x ATc)) x SFinh 

Ingestion Risk = [(CSs x IR-s x EF x ED x AWF x AUF x O.OOOOOl)/(BW'ATc)] x SFo 

Dermal Risk = [(CSs x EF x ED x AWF x AUF x EV x SA-s x AF-d x DAF x O.OOOOOl)/(BW x ATc)] x SFo 

Inhalation HQ = (CSs x IR-h x ET x EF x ED x ETo x AWF x AUF x (l/PEF))/(BW x ATn x RfDi) 

Ingestion HQ =(CSs x IR-s x ED x EF x AWF x AUF x O.OOOOOl)/(BW x ATn x RfDo) 

Dermal HQ = (CSs x EF x ED x AWF x AUF x EV x SA-s x AF-d x DAF x O.OOOOOl)/(BW x ATn x RfDo) 

CSs 
IR-h 
IR-s 
ET 
EF 
ED 
ETo 
EV 

AWF 
AUF 

EF/365 
ET124 
PEF 
SA-s 
AF-d 
DAF 

SFinh 
SFo 
SFe 
BW 
ATc 
ATn 
RfDi 
RfDo 
ACF 

(1 - Se) 

Concentration in soil 
Hourly inhalation rate 
Soil ingestion rate 
Exposure time 
Exposure frequency 
Exposure duration 
Exposure time fraction, outdoors 
Events per day 
Area Weighting Factor 
Area Use Factor 
Gamma exposure factor (annual) 
Gamma exposure factor (daily) 
Site-specific PEF based on ML 
Surface Area of Exposed Skin - Soil 
Dermal Adherance Factor 
Dermal Absorption Fraction 
Inhalation slope factor 
Oral slope factor 
External radiation slope factor 
Body Weight 
Carcinogenic Averaging Time 
Noncarcinogenic Averaging Time 
Inhalation reference dose 
Inhalation reference dose 
Area correction factor 
Gamma shielding factor 

nglkg or pa/< 
m3/hr 

mg/day 
h r/day 
day/yr 

Yr 
unitless 

ev/d 
unitless 
unitless 
unitless 
unitless 
m3kg 

C d  

mg/cm2-ev 
unitless 

(2) 
(2) 
(2) 
kg 

days 
days 

(mrng-day) 
(mgncgday) 

unitless 
unitless 

;et to 1 
Set to 1 

;et to 1 

;et to 1 

. Based on the wildlife refuge worker scenario developed by the RSALS Working Group. 
I. Slope factors for inorganic and organic COCs are in units of (rngkgdayr' . 
;lope factors for radionuclides inhalation and ingestion exposures are in units of risWpCi. 
;lope factors for External Exposures are in units of risWyr per pCi/g. 

I 



Table C-6. Sheet for ~alculatlon of WLRW surface soil and Ilner Intakas 

I Chemlcal Intakes fa the Wlldllfe Refuge Worker from Sudaca Soil and Uner Materlal at the Soisr Ponds 

Wlldllfe Refuw Worker I I I Point I Sources 
Exposure VarlsMe Acronym I Units I Estimate I 

RSALS Task 3 

AOC areaIEU area 
EPA delaun 01 250 days minus 20 days 

Unn wrrecIion 
70 yr x 365 day* 
187yr x365daydyr 
RSALS Task 3 
50th percentile 01 RSALS distibution 

I Ctmmlcal Intakes from Surface Sdl and Pond Uners for the Wlldllfe Refuge Worker by Exposure Pathway I 
COC Carcinogenic Intakes from Surface Soli Total 

inhalation 1 Ingestion I Dermal I External Intake 

s lrom Pond Uner I 1 
NA 

Uranium-235 

Carclnogenlc Intake 

m9,W-y 
NA I NA NA I NA NA 

Non-Carclnogenlc Intakes from Pond Uner 

Radiation Inlakes tram Pand Unar 
a 1 1.72E-08 I 1.70E-11 I NA 1.72E-08 

I 

subsurlace activities 

a. No toxicity factor available for this exposure pathway. I NA Not applicable 

L 

... ,,. 
; :. .. . . 
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Table C-7. Cekulation .heel lor audsce soil and liner risks md hazard wl ients  

- 

Medium 

Surtsce s d l  
Umr 

Hazard Index by Media Total 
Nonradiological ni 

0.001 I 0.03 I 0.008 I NA 0.04 
Inhalation I Inqestion 1 Delmal 1 External 

a I o.oooo2 I 0.00000000002 I NA 0.00002 
Total Nonradlological Risk 

a. No toxicily lactoc available lw IhLL celanatiar. 
NA N a  applicable 

€PA. 1993. Fedet8I Guidancs 

€PA 2001 D U.S. EmImmwW Protectbn Agency. 2001. Risk AssssMen( Guidance lor Supetlund Volume I Human H e a m  Evaluation Manual (Part 

DermalRtslc Assessma). M. EPA15401WBBloqS.OSWER8285.702EP. p899-963312. September. 

No. 12. Er(emal ExpasUte to Radirmdides in Air. Water. and Soil. €PA-402-R-93481. September. 
€PA. 1997. bposure F a d m  t(an6booc. V d l .  EPN6OO/P-BM02Fc. OAD. Washineton. D.C. AugusC. 

ESuPWMUd-fW 

0.04 

Amecicium-241 
plutonlum-23sR40 

UMiUm-234 
uranium-235 
u-238 

R.dk(ogM Risk0 transurtace soll TOW Risk 
1.55Eo7 4.6OEo7 NA 6.37E-07 1.3E-06 
7.65E48 2.52E-07 NA 1.90E49 3.3E-07 
2 . 8 3 E 4 8  1.15E07 NA 2.59E49 1 SE-07 
l . l l E 4 9  4.89€49 NA 2.35E-07 2.4E-07 
1.34E48 6.oYoB NA 2.86E-10 7.4E-08 



Table C4.  Sheet lor calculation of WLRW subsurface sol1 and llner Intakes 

I Chemlcel Intakes lor Wldllle Reluge Worker Exposure to Subsurface Sol1 and Uner Materlal A I  Solar Ponds I 

COC 

AOC rrc&U krcr 
WLRWs in Rt rky  Mwnhin Arwnal (U\!:\I rumcy. I W I .  

Unit ccrreclion 
70 yr. a 365 JsyJyr 
I m.7 yr. 1 ZAS aaydyr 
RSALS Task 3 

5Olh percenlile of RSALS dislibulion 

Carcinogenic Intakes horn Subsurface Sol i  Total 

Inhalation 1 tnaeatlon I Dcrmnl I External Intake 

I 

. .  



Table C-9. Calculation sheet for subsurface soil and liner risks and hazard quotients 

Human Health Assessment for Wildlife Refuge Worker Exposure to Subsurface Soil and Liner Material At Solar Ponds 

Medium 

Subsurface 

Risk by Medium and Pathway Total 
Nonradiological Risk 

. .  

Inhalation I Ingestion I Dermal External by Medium 
1.40E-09 I a I a I NA 1.4E-09 

Medium 

Subsurface 

Hazard Index by AOC and Media Totel 
Nonradiological HI 

Inhalation 1 Ingestion I Dermal I External by Medium 
o.Oooo1 I ‘0.001 1 0.0001’2845 I NA 0.001 

I . : .  

I 
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Table C-10. Percent risk by COC. pathway. and medium 

I Wildlife Worker Risk ConMbutlon Summanr for the Solar Evamrstlon Ponds 1 

I 



I 

Table C-11. Summary of risk and hazard index calculation results . 

Inhalation Ingestion Dermal 
Surface 0.001 0.03 0.008 

Subsurface Soil 0.00001 0.001 0.0001 
Liner a 0.00002 0.00000000002 

I WLRW Hazard IndexbvNledium and Exposure Pathwav I Media 1 
HI 

0.04 
0.00002 
0.001 

Total Hazard Index 

1 



Figure 2-2 

Chronological History of 
Major Pond Construction, Operation 

and Removal 

OCTOBER 1953 

POND 2 CONSTRUCTION COMPLETED 
- 

SEPTEMBER 1955 

POND 2-AUXILIARY 
CONSTRUCTED 

POND 2 
(AUXIUARY) 

APRIL 1959 / \  I 
/ 

POND 20 CONSTRUCTED 
POND 2 0  

POND 2 

POND 2 
(AUXIUARI) 

DECEMBER 1959 - \ \\ - . .  . .  . ., :, \. ..$ 
' ~ ,  . ' . .. 

DRAINAGE TILE INSTALLED EAST \\ OF FOND 207-A 

I " 

JUNE 1960 \\\. 
I 207-8 PONDS COMPLETED. LEAKS \\ \ & DRAINAGETILES r\ DISCOVERED. POND 207-8 SOUTH I RELINED IN NOVEMBER 1960. . 

\ \  \ I 
APRIL 1961 

DRAINAGE TILE CONSTRUCTED 
EAST OF 207-8 PONDS. 
PONDS 207-8 CENTER 
AND NORTH RELINED 

IN JULY 4 9 6 4  

DRAlNAQE TRES 

OCTOBER 4962 

POND 2-AUXILIARY REMOVED 

1986 

\ DECEMBER 1970 

Source: Sdar Evaporation Ponds 
Operable Unit No. 4, IM/IRA 
Environmental Assessment 
Decision Document r ~ 

PONDS 2 AND 2D 
REMOVED, POND 

2074 PLACED 
IN SERVICE 

US. Department of Energy 
Rocky Flats Environmental Technology Site 

lmparad br. GIS hpt. 303866-7707 Pntpamd for: 

pvnCorp 
T Y I  &@I OC T I C Y I O L O C V  PROCESS WASTE PLACEMENT DISCONTINUED 

2.2002 SeDtembe 1 IAP ID: 02.0622 



Figure 2-3 

Solar Evaporation Pun& 
and Assodated Components 

EXPLANATION 
Portions of IHSS 101 managed 
by other IHSSa PAC8 or UBCs 

0 RCRA Unit Boundary 

0 Individual Hazordoua Subatams Sits (IHSS) 

0 Potential Area of Concern (PAC) 

N Originat Process ~ s t o  Line (OW) 

N Interceptor Trench System (ITS) 

& Drainage Tile and Lank Detection Line 

&' NOW Process mite Line (NPWLI 

, t, 

(A portionof IHSS 121) 

(A portion of RCRA Unit 374.3) 

Revarcs Onmoms Lina lunderground) , I  

I i .  L, Raw W n b r  Line (underground) 

Modular Storage Tank IMST) Return Lina ;"~ 
A b I W P i l  

0 Oroundwbter Wtl. 

0 Sumpe 
Standard Map Features 
0 Buildings and other structures 

0 Demolished buildings 

Solar Evaporation Ponds ISEPsI 

Lakes and ponds 

drainage fsaturae 

Pavad roads 

Dirt roads 

- Streams. ditchea or other 

- - 
-._ 

Ms - 1 : 1610 
1 h d r r ~ p a s m . 1 ~ r o l t h l n d y 1 3 4 t m  
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Solar Evaporation Ponds 
Area of Concern 
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Rejected data due 
to MDA exceeded the RDL and 
% recovery was outside acceptability 
range. 

SEP 

AOC 

Building 

IHSS 

Streams 

Fence 

Paved Road 

Dirt Road 

Hot Spot 
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